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Introductory Note 

This manual contains in consolidated form (1) Civil Air Regulations Part 
·40, Scheduled Interstate Air Carrier Certification and Operation Rules, dated 
December 31,1955, Amendments 40-1 through 40-18, and the editorial changes 
required by Special Regulation SR-430, effective December 31, 1958; and (2) 
the rules, policies, and interpretations issued by the Administrator of the Fed
eral Aviation Agency in application to the various sections of the regulations. 

FAA 'l'Ule8 are supplementary regulations issued pursuant to authority 
expressly conie-rred on the Administrator in the Civil Air Regulations. Such 
rules are mandatory and must be complied with. 

FAA poliai-es provide detailed technical information on recommended 
methods of complying with the Civil Air Regulations. Such policies are for 
the guidance of the public and are not mandatory in nature. 

FAA interpretatioThY define or explain words and phrases of the Civil Air 
Regulations. Such interpretations arB for the guidance of the public and will 
be followed by the Agency in determining compliance with the regulations. 

This manual is arran~ed to give the number, title, and text of each section 
of the regulations followed by any rules, policies, or interpretations applicable 
to that se.ction. These rules, policies, or interpretations of the Administrator 
are identified by consecutive dash numbers appended to the regulation section 
number. 

This manual supersedes Civil Aeronautics Manual 40 dated April 1, Hl56, 
and all supplements thereto. As amendments and other pertinent materials 
pertaining to Part 40 are issued, they , ... ill be included in this manual. 
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Scheduled Interstate Air Carrier Certification 

and Operation Rules 

Applicability and Definitions 

40.1 Applicability of this part. The pro
visions of this part are applicable to air car
riers holding certificates of public conveni
ence and necessity issued in accordance with 
Title IV of the Federal Aviation Act of 1958. 
as amended, when they engage in scheduled 
interstate air transportation within the con· 
tinental limits of the United States: Pro
vided, That the provisions of this part shall 
not apply to operations conducted pursuant 
to economic exemption authority issued by 
the Board for a period of 90 days or less: And 
provided further, That the Administrator 
may authorize any air carrier holding author· 
ity to engage in scheduled cargo operations 
pursuant to Title IV of the Federal Aviation 
Act of 1958, as amended, to conduct such op
erations in accordance with the air carrier 
certification and operations rules prescribed 
in Part 42 of this subchapter: And provided 
further, That in the case of segments of 
routes extending beyond the continental 
limits of the United States the Administrator 
may authorize an air carrier to conduct op
erations over such route segments pursuant 
to provisions of this part. 

40.2 Applicability of Parts 43 and 60 of 
this subchapter. The provisions of Parts 43 
and 60 of this subchapter shaH be applicable 
to all air carrier operations conducted under 
the provisions of this part unless otherwise 
specified in this part. 

40.5 Definitions. As used in this part 
terms shall be defined as follows: 

Accelerate-stop distance. Accelerate-stop 
distance is the distance required to accelerate 
an airplane to a specified speed and, assuming 
failure of the critical engine at the instant 
that speed is attained, to bring the airplane 
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to a stop_ (See the pertinent airworthiness 
requirements for the manner in which such 
distance is determined.) 

Administrator. The Administrator is the 
Administrator of the Federal Aviation 
Agency. 

Air carrier. An air carrier is any citizen of 
the United States who undertakes directly, 
or by lease or by other arrangement, the car
riage by airplane of persons or property as a 
common carrier for compensation or hire, or 
the carriage of mail by airplane. 

Aircraft dispatcher. An aircraft dis
patcher is an individual holding a valid air
craft dispatcher certificate issued by the 
Administrator who exercises responsibility 
with the pilot in command in the operational 
control of each flight. 

Airframe. Airframe means any and all 
kinds of fuselages, booms, nacelles, cowlings, 
fairings, empennages, airfoil surfaces, and 
landing gear, and all parts, accessories, or 
controls, of whatever description, appertain
ing thereto. but not including engines and 
propellers. 

Airplane. An airplane is a power-driven 
fixed-wing aircraft, heavier than air, which 
is supported by the dynamic reaction of the 
air against its wings. 

Airport. An airport is an area of land or 
water which is used, or intended for use, for 
the landing and take-off of airplal1es. 

Alternate airport. An alternate airport is 
an approved airport to which a flight may 
proceed if a landing at the airport to which 
the flight was dispatched becomes inadvis
able. 

Appliances. Appliances are instruments, 
equipment, apparatus, parts, appurtenances, 
or accessories of whatever description, which 
are used, or are capabJe of being or intended 



2 SCHEDl:LED IXTERSTATE AIR CARRIER CERTIFICATION AND OPERATION RULES CAM 40 

to be used, in the navigation, operation, of 

control of airplanes in flight (including com
munication equipment. electronic devices. 
and any other mechanism or mechanisms in
stalled in or attached to airplanes during 
flight. but excluding parachutes), and which 
are not a part or parts of airframes. engines. 
or propellers. 

Approved. Approved, when used alone or 
as modifying terms such as means, method. 
action. equipment. etc .• means approved by 
the Administrator. 

Authorized representative of the Adminis
trator. An authorized representative of the 
Administrator is any employee of the Fed
eral Aviation Agency or any private person, 
authorized by the Administrator to perform 
particular duties of the Administrator under 
the provisions of this part. 

Ceiling. Ceiling is the height above the 
ground or water of the lowest layer of 
douds or obscuring phenomena that is re
ported as "broken," "overcast." or "obscura
tion" and not classified as "thin" or "partial." 

Check airman. A check airman is an air
man designated by the air carrier and ap
proved by the Administrator to examine 
other airmen to determine their proficiency 
with respect to procedures and technique 
and their competence to perform their re
spective airman duties. 

Crew member. A crew member is any indi
vidual assigned by an air carrier for the per
formance of duty on an airplane in flight. 

Critical engine. The critical engine is that 
engine the failure of which gives the most 
adverse effect on the airplane flight charac
teristics relative to the case under considera
tion. 

Critical-engine-failure speed, V1 (trans
port category airplanes). The critical-en
gine-failure speed is the airplane speed used 
in the determination of the take-off distance 
required at which the critical engine is as
sumed to fail. (See the pertinent airworthi
ness requirements for the manner in which 
such speed is determined.) 

Dispatch release. A dispatch release is an 
authorization issued by an air carrier speci
fying the conditions for the origination or 
continuance of a particular flight. 

Duty aloft. Dut aloft includes the entire 
period during which an individual is assigned 
as a mem ber of an airplane crew during flight 
time. 

Effective length of runway. 
(1) Take-off. The effective length of 

runway for take-off as used in the :take-off 
operating limitations for nontransport cate
gory airplanes is the distance from the end 
of the runway at which the take-off is started 
to the point at which the obstruction clear
ance plane associated with the other end of 
the runway intersects the center line of the 
runway. 

(2) Landing, The effective length of 
runway for landing as used in the landing 
operating limitations for both transport and 
nontransport category airplanes is the dis
tance from the point at which the obstruction 
clearance plane associated with the approach 
end of the runway intersects the center line 
of the runway to the far end thereof. 

En route. En route means the entire flight 
from the point of origination to the point of 
termination, including intermediate stops. 

Extended overwater operation. An ex
tended overwater operation is an operation 
over water conducted at a distance in excess 
of 50 miles from the nearest shore line. 

Fireproof. Fireproof material means a 
material which wiII withstand heat equally 
well or better than steel in dimensions appro~ 
priate for the purpose for which it is to be 
used. When applied to material and parts 
used to confine fires in designated fire zones, 
fireproof means that the material or part will 
perform this function under the most severe 
conditions of fire and duration likely to occur 
in such zones. 

Flre-,·esistant. When applied to sheet or 
structural members, fire-resistant material 
means a material which will withstand heat 
equally well or better than aluminum alloy 
in dimensions appropriate for the purpose 
for which it is to be used. When applied to 
fluid-carrying lines, this term refers to a line 
and fitting assembly which will perform its 
intended protective funtions under the heat 
and other conditions likely to occur at the 
particular location. 
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Flame-resistant. Flame-resistant material 
means a material which will not support com
bustion to the point of propagating beyond 
safe limits, a flame after the removal of the 
ignition source. 

Flammable. Flammable fluids or gases 
mean those which will ignite readily or 
explode. 

Flash·re8istant. Flash-resistant material 
means material which will not burn vio
lently when ignited. 

Flight crew member. A flight crew mem
ber is a crew member assigned to duty on an 
airplane as a pilot or flight engineer. 

Flight engineer. A flight engineer is an in
dividual holding a valid flight engineer ~er
tificate issued by the Administrator and 
whose primary assigned duty during flight is 
to assist the pilots in the mechanical opera
tion of an airplane. 

Flight time. Flight time is the time from 
the moment the airplane first moves under 
its own power for the purpose of flight until 
it comes to rest at the next point of landing 
(block-to-block time). 

High-altitude operation. High-altitude 
operation is flight conducted at or above 
12,500 feet above sea level east of longitude 
100° W. and at or about 14,500 feet above sea 
level west of longitude 1000 W. 

IFR. IFR is the symbol used to designate 
instrument flight rules. 

Interstate air transportation. Interstate 
ail" transportation is the carriage by airplane 
of persons or property as a common carrier 
for compensation or hire or the carriage of 
mail by airplane, in commerce between a 
place in any State of the United States. or 
the District of Columbia, and a place in any 
other State of the United States, or the 
District of Columbia; or between places in 
the same State of the United States, or the 
District of Columbia; whether such com
merce moves wholly by airplane or partly 
by airplane and partIy by other forms of 
transporta tion. 

Maximum certificated take-off weight. 
Maximum certificated tal{e-off weight is the 
maximum take-off weight authorized by the 

terms of the airplane airworthiness cer
tificate. 

NOTE: The airplane airworthiness certificate incor
porates as a part thereof the airplane operating record 
or that portion of an Airplane Flight Manual which 
contains the pertinent limitation. 

Minimum control speed. The minimum 
control speed is the minimum speed at which 
an airplane can be safely controlled in flight 
after an engine suddenly becomes inopera
tive. (See pertinent airworthiness require
ments for the manner in which such speed 
is determined.) 

Month. A month is that period of time 
extending from the first day of any month 
as delineated by the calendar through the 
last day thereof. 

Night. Night is the time between the end
ing of evening civil twilight and the begin
ning of morning civil twilight as published 
in the American Air Almanac converted to 
local time for the locality concerned. 

NOTE: The American Air Almanac containing the 
ending of evening twilight and the beginning of morn
ing twilight tables may be obtained from the Super
intendent of Documents, Government Printing Office, 
Washington 25, D.C. Information is also availablle 
concerning such tables in the Offices of the Civil Aero
nautics Administration or the United States Weather 
Bmeau. 

Obstruction clearance area. 
(1) Take-off. A take-off obstruction 

clearance area as used in the take-off oper
ating limitations for nontransport category 
airplanes is an area on the earth's surface 
defined as follows: The center line of the 
obstruction clearance area in plan view shall 
coincide with and prolong the center line of 
the runway. beginning at the point where 
the obstruction c1earance plane intersects 
the center line of the runway and proceeding 
to a point not less than 1,500 feet from the 
beginning point. Thereafter the center line 
shaH proceed in a path consistent 1"ith the 
take-off procedure for the runway or, where 
such a procedure has not been established, 
consistent with turns of at least 4,000·foot 
radius until a point is reached beyond which 
the obstruction clearance plane clears all 
obstructions. The obstruction clearance area 
shall extend laterally for a distance of 200 
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feet on each side of the center line at the 
point where the obstruction clearance plane 
intersects the runway and shall continue at 
this \vidth until the end of the runway; 
thence it shaH increase uniformly to 500 feet 
on each side of the center line at a point 1,500 
feet from the intersection of the obstruction 
clearance plane \lith the runway; thereafter 
it shall extend laterally for a distance of 500 
feet on each side of the center line. 

(2) Landing. A landing obstruction 
clearance area as used in the landing operat
ing limitations for both transport and non
transport category airplanes is an area on 
the earth's surface defined as follm·;s: The 
center line of the obstruction clearance area 
in plan view shall coincide with and prolong 
the center line of the runway, beginning at 
the point where the obstruction clearance 
plane intersects the center line of the runway 
and proceeding to a point not Jess than 1,500 
feet from the beginning point. Thereafter 
the center line shall proceed in a path con
sistent with the instrument approach pro
cedure for the runway or, where such a pro
cedure has not been established. consistent 
with turns of at least 4,OOO-foot radius until 
a point is reached beyond which the obstruc
tion clearance plane clears alJ obstructions. 
The obstruction clearance area shall extend 
laterally for a distance of 200 feet on each 
side of the center line at the point where the 
obstruction clearance plane intersects the 
runway and shall continue at this width 
until the end of the runway; thence it shaH 
increase uniformly to 500 feet on each side 
of the center line at a point 1,500 feet from 
the intersection of the obstruction clearance 
plane \ ... ith the runway; thereafter it shall 
extend laterally for a distance of 500 feet 
on each side of the center line. 

Obstruction clearance plane. An obstruc
tion clearance plane is a plane which is tan
gent to or clears all obstructions within the 
obstruction clearance area and which slopes 
upward from the runway at a slope of 1 :20 
to the horizontal as shown in a profile view 
of the obstruction clearance area. 

Operational control. Operational control 
is the exercise of authority over initiation, 

continuation, diversion, or termination of a 
flight. 

Operations Specifications. Operations 
specifications are rules of particular appli
cability issued by the Administrator and 
are not part of the air carrier operating 
certificate. 

Over-tke-top. Over-the-top means the oper
ation of an airplane above a layer of clouds 
or obscuring phenomena that is reported as 
"broken," "overcast," or "obscuration" and 
not classified as "thin" or "partial." 

Pilot in command. The pilot in command 
is the pilot designated by the aircarrier as the 
pilot responsible for the operation and safety 
of the airplane during the time defined as 
flight time. 

Pilotage. Pilotage is navigation by means 
of visual reference to landmarks. 

Propeller. A propeller is a device for pro
pelling an airplane through the air, having 
blades mounted on a power-driven shaft, 
which when rotated produces by its action 
on the air a thrust approximately parallel to 
the longitudinal axis of the airplane. 

Provisional airport. A provisional airport 
is an airport approved for use by an air car
rier for the purpose of providing service to a 
community when the regular airport serving 
that community is not available. 

Rating. A rating is an authorization issued 
with a certificate, and forming a part thereof, 
delineating special conditions, pirvileges, or 
limitations pertaining to such certificate. 

Refueling airport. A refueling airport is 
an airport approved as an airport to which 
flights may be dispatched only for refueling, 

Regular airport. A regular airport is an 
airport approved as a regular terminal or in
termediate stop on an authorized route. 

Route. A route is the airspace on either 
side of a courSe joining those points on the 
surface of the earth between which an air 
carrier provides air transportation in accord
ance with the terms of its certificate of public 
convenience and necessity issued by the 
Board. 

Route segment. A route segment is a por
tion of a route each terminus of which is 
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identified by: (1) A continental or insular 
geographic location, or (2) a point at which 
a definite radio fix can be established. 

Runway. A runway is a clearly defined 
area of an airport suitable for the safe land
ing or tall:e-off of airplanes. 

Scheduled for duty aloft. Scheduled for 
duty aloft means the assignment of a flight 
crew member on the basis of the flight time 
established in the operations schedules 
rather than the actual Hight time. 

[Second in command. Second in command 
means a pilot other than the pilot in com
mand who is designated by the air carrier to 
act as second in command of an airplane. 

[(Amendment 40-21, published in 24 F.R. 9765, Dec. 
5,1959, effective Jan. 1.1961.)] 

Show. Show means to demonstrate or 
prove to the satisfaction of the Administra
tor prior to the issuance of the air carrier 
operating certificate and at any time there
after required by the Administrator. 

Synthetic trainer. A synthetic trainer is a 
device the use of which is approved to simu
late certain operating cohditions. 

Take-off safety speed, V2 • The take-off 
safety speed is the airplane speed used in the 
determination of the take-off flight path at 
which the climb-out following take-off can be 
safely executed with one engine inoperative 
and with the airplane in the take-off config
uration. (See the pertinent airworthiness 
requirements for the manner in which such 
speed is determined.) 

Time in service. Time in service, as used in 
computing maintenance time records, is the 
time from the moment an airplane leaves the 
ground until it touches the ground at the end 
of a Hight. 

Transport category airplane. A transport 
category airplane is an airplane which has 
been type certificated in accordance with the 
requirements of Part 4b of this subchapter or 
the transport category requirements of Part 
4a of this subchapter. 

Type. With regard to airman qualifica
tions, type means all airplanes of the same 
basic design, including all modifications 
thereto except those modifications which the 
Administrator has found result in a substan
tial change in characteristics pertinent to the 
airman concerned. 
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VFR. VFR is the symbol used to desig
nate visual flight rules. 

Vs". Vs" is the symbol used to designate 
the true indicated stalling speed or the mini
mum steady Hight speed in the landing con
figuration. 

Visibility. Visibility is the greatest dis· 
tance at which conspicuous objects can be 
seen and identified. 

(1) Flight visibility. Flight visibility is 
the average range of visibility forward from 
the cockpit of an airplane in Hight to see and 
identify prominent unlighted objects by day 
and prominent lighted objects by night. 

(2) Ground visibility. Ground visibility 
is the visibility at the earth's surface as re
ported by the United States Weather Bureau 
or by a source approved by the Weather 
Bureau. 

Week. A week is that period of time ex
tending from the first day of any week as 
delineated by the calendar through the last 
day thereof. 

Year. A year is that period of time extend
ing from the first day of any year as deline
ated by the calendar through the last day 
thereof. 

Certification Rules and Operations 
Specifications Requirements 

40.10 Certificate required. No person sub
ject to the provisions of this part shall oper
ate an airplane in scheduled interstate air 
transportation without, or in violation of the 
terms of, an air carrier operating certificate 
issued by the Administrator. 

40.11 Contents of certificate. An air car
rier operating certificate shall specify the 
points to and from which, and the routes over 
which, an air carrier is authorized to operate. 

40.12 Application for certificate, An ap
plication for an air carrier operating certifi
cate shall be made in the form and manner 
and contain information prescribed by the 
Administrator. 

40,12-1 AppUcation for ail, ramer operat
ing certificate (FAA rules 1Vhirh apply to sec. 
40.12,) 

( a) Gel1,eral. 
(1) The holder of a certificate of conven

ience and necessity shall apply to the appro-
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priate Regional Administrator or an air carrier 
operating certificate at least 30 days prior to 
the date proposed for beginning scheduled in
terstate air transportation within the continen
tal limits of the United States. The application 
shall be prepared in loose-leaf form, on white 
paper of approximately 8" x 10112" in size, and 
using one side of the sheet only. The applica
tion shall be executed by a duly authorized of
ficer or employee of the applicant having 
know ledge of the matters set forth therein, and 
shall have attached thereto two copies of the 
appropriate written authority issued to such 
officer or employee by the applicant. 

(2) Two copies of the application, and of 
subsequent amendments thereto, shaH be filed 
with the Regional Administrator having juris
diction over the area in which the principal 
office of the air carrier is located. 'Yhen any 
facility or service diredly affecting the opera
tion of the air carrier concerned is furnished 
by other than the applicant or the Federal Gov
ernment, at least two copies of the contract or 
working Itgreement concerning such facilities 
or service shall be submitted with the applica
tion. Tn thi!=; ('onneC'tion, if formal contracts 
covering such facilities or sen-ice have not been 
completed, letters showing agreement between 
t.he contracting parties will be accepted until 
copies of the formal contract are obtainable. 

(b) Formflt of application. The application 
shall be in the form of a letter and shaH contain 
the information outlined below: 
TO: Regional Administrator, 

Federal Aviation Agency 
In accordance wit.h section 604 of the Federal 

Aviation Act of 1958, as amended, and the 
CiT'il Air Regulations. application is hereby 
made for an Air Carrier Operating Certificate. 

Give exact name and fun post office address 
of applicant. 

Give the name, title, and post office address of 
the official or employee to whom correspondence 
in regard to the application is to be addressed. 

SECTIOX I. 0 peratiolls. 
A. State whether the type of sen'ice proposed 

is for the carriage of passengers, goods, or mail, 
or a particular combination thereof. If the type 
of service is not the same for each route or por
tion thereof, specify the typ(> of seryjcp for (,flcll 
route or portion of a route. 

B. State whether the type of operation pro
posed is day or night, visuaJ flight rules, 
instrument or over-the-top, or a particular com
bination thereof. If the type of operation is 
not the same for each route or route segment, 
specify the type of operation for eaeh route or 
route segment. 

SECTION II. Schedule. 
A. Submit a proposed schedule plan (or 

plans if seasonal changes or differences in equip
ment are involved) indicating the following: 

1. Block to block time and mileage be
tween scheduled stops. 

2. Ground time at each intermediate and 
terminal stop. 

R. Specify the basis upon which the proposed 
schedule has been computed, indicating the 
following: 

1. Cruising speed and altitude. 
2. Percentage of horsepower. 
3. Direction and velocity of prevailing 

winds. 
SECTION III. Route. 
A. Submit a map suitable for aerial naviga

tion on which are shown the exact geographical 
track of the proposed routes, and information 
with respect to terminal and intermediate stops, 
available landing areas, and radio navigational 
facilities. This material will be indicated in a 
manner that will facilitate identification. The 
applicant may use any method that will clearly 
distinguish the information, such as different 
colors, different types of lines, etc. For ex
ample, if different colors are used, the identifi
cation will be accomplished as follows: 

1. Airway routes: Black. 
2. Direct. routes: Green. 
3. Terminal and regular intermediate 

stops: Orange circle. 
4. Alternate landing fields or areas: Purple 

circle. 
5. Other available landing fields or areas: 

Yellow circle. . 
6. Indicate the location and normal oper

ating ranp:e of all radio na\'igationa) facilities 
to be used in connection with the propo'-'''rl oper
ation. 

B. Airports. Furnish the following infor
mation with rE'gard to each regular, alternat.e, 
l'efllcling, Hnd prO\'isional airport to be used in 
the ('ondllct of tllE' propospd operation: 

1. Knme of airport. 

(Rev. 3/3/61) 
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2. Location (by coordinates, and by name 
of nearest city or town, and direction and dis
tance thereto). 

3. Class of airport or landing area (munici
pal, commercial, military, private, or marked 
auxiliary) . 

4. Altitude above sea level. 
5. Dimensions in linear feet of landing 

space available. 
6. If hard-surfaced runways are prOVIded, 

give number, direction, length and width of each 
and indieate type of surfacing. 

7. Obstructions (list adjacent obstructions 
giving height and location, or attach appropri
ate C.G.A.L. charts if available). 

8. Airport lighting (include beacon, auxil
iary beacon, boundary lights, floodlights, etc., 
and any emergency lighting equipment; and by 
whom operated). 

9. List refueling faeilities available. 
10. Is airport control tower proyided and 

by whom~ 
11. Itemize radio navigational facilities 

proyided and indicate the operating agency. 
12. Does runway gradient exceed 2 per

cent 1 If so, state gradient. 
13. "That provisions are made for protec

tion of passengers during loading and unload
ing at scheduled stop airports? 

14. Prevailing winds? 
15. Where necessary, are adequate snow re

moval facilities available ~ 
C. Weather reporting. 

1. Outline the weather service proposed to 
be used for dispatching over each route; the 
source, if other than a United States Weather 
Bureau Station; list in detail the location and 
agency in control of stations furnishing reports 
for each service; the frequency and method of 
collection and dissemination of weather infor
mation. Outline available terminal and route 
forecasting services, the type of maps and the 
intervals at which they are made each day. 

2. Where it has been determined that addi
tional weather reporting services will be re
quired of the U.S. Weather Bureau for the type 
of operation involved, the air carrier will apply 
in writing to the appropriate 'Veather Bureau 
Regional Office. The request for the weather 

reporting services considered essential should 
be made coincidental with this application to 
the Federal Aviation Agency. 

3. For operations within the continental 
limits of the United States, if other than a U.S. 
Weather Bureau Station, show proof of U.S. 
Weather Bureau approval of the service and 
specify the meteorological facilities available, 
the number of personnel and the duties of each, 
such as the making of weather maps, forecasts, 
observations, etc. 

D. Airwa.y lighting. List in detail all air
way lighting on the routes other than those 
airway lighting facilities owned and operated 
by the Federal Aviation Agency if application 
includes request for night VFR operation. 

SECTION IV. Radio Facilities. 
A. C01Tl!mlUnication8. List company radio 

ground communication facilities installed, pro
posed to be installed, and those available to, but 
not owned by applicant, for each route. The 
expected communication coverage of all MF 
and HF ground facilities should be provided in 
map form. In the case of VHF, the expected 
coverage at exemplary altitudes should be out
lined. Aircraft reporting and general change 
points, and frequencies should be specified 
either on the maps or as an attachment. (If 
owned by other than applicant, attach two cer
tified' copies o£ operating agreement.) List the 
following details for each station: 

Trammitters. List the following infor-
mation in regard to each transmitter: 

1. Make and model number. 
2. Remotely or locally controlled. 
3. Types of emission and antenna power 

for each type of emission. 
4. Number of frequency channels pro

vided and actual frequencies in kilocycles pro
posed to be used. 

5. Method of frequency change (quick 
shift or manual tuning). 

6. Primary power source, voltage, phase, 
etc., and whether commerical source or locally 
generated. 

7. Auxiliary power source. 
8. Functional purpose of transmitter. 

If transmitter is used for more than one func-
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tion, list in order of primary and secondary 
functions as: 

R. Radiotelephone plane to ground 
primary purpose and radiotelephone point to 
point secondary purpose, or 

b. Radiotelephone point to point pri
mary purpose and standby radiotelephone 
plane to ground secondary purpose, etc. 

Recmt·e1's. 
1. List each receiver by type of model 

number and state its primary function, i.e., 
plane-to-,!!round guard. point-to-point C .W. or 
point-to-point radiotelephony. 

2. List frequency range of each receiver 
and state which frequencies in each receiver are 
crystal controlled, if any. 

3. Describe receiver installation to show 
number oi receivers locally controlled and num
ber remotely controlled. 

B. Radio navigational faeilitie.~. List each 
ground radio navigational facility. other than 
those operated by the rnited States Govern
ment. to be used in the conduct of the proposed 
operations (if privately owned ground radio 
navigational facilities are to be used and are 
owned by other than the applicant. attach two 
certified copies of the operating agreement per
taining to the use of such facilities.) List the 
following information with respect to each 
facility: 

1. Type of facility, i.e., ILS, GCA, Non
Directional Radio Beacon~ LF and YHF Radio 
Ranges, Loran, etc. 

2. Estimated effective range (in miles). 
3. Coordinates and location with respect to 

field or landing area. 
4. Power supply; i.e.. commercial or 10-

ell By generated. 
5. Auxiliary power supply. 
6. Operating frequency or frequencies. 

C. Aircraft radio equipmnlf. List and de
scribe the aircraft radio f"quipment installed in 
each aircraft by: 

1. Type number. 
2. lIanufacturer. 
3. Frequency range. 
4. Operating frequencies. 
5. Emergency power supply. 
6. Antenna system. 

SECTIOX Y. Tr('ather m-lllimllm.<:. 

A. Submit in detail the proposed ceiling and 
visibility limitations for takeoff for instrument 
flight and let-down-through at each regular, 
alternate, refueling, and provisional airport. 
Differentiate between daylight and darkness in 
the listing, and where more than one type of 
aircraft is to be utilized, and a differential of 
limitations exists, indicate proposed limitations 
for each type of aircraft. 

B. Submit for each proposed scheduled stop 
and alternate airport a detailed flight procedure 
for instrument aproach and let-dawn-through 
and where specific procedures afe nec~ssary be
cause of terrain or traffic conditions, submit a 
detailed flight proc.edure for takeoff and climb 
(such procedure should be set up on the basis of 
the ceiling and visibility minimums proposed). 

C. The above information may be submitted 
on FOfms AC A-511 of the aircarricr's proposed 
operations specifications. 

SECTION VI. Aircraft. 
A. List the following informatio~ as appli

cable, for each aircraft to be used in the pro
posed operations: 

1. The name of the manufacturer. 
2. Certification basis and category. 
3. Manufacturer's model number. 
4. Name of the manufacturer and type 

number of engines. 
5. Name of manufacturer and type num

her of propellers. 
6. N registration number and aircraft des

ignation. 
7. Type of service in which aircraft will 

be used (carriage of persons, property, mail, or 
combination thereof). 

8. Will aircraft be used in regular or re
serve service ¥ 

9. What type of operation (day, night, vis
ual flight rules, instrument (over-the-top), 
will be conducted with this aircraft ~ 

10. List each route or portion thereof over 
which this aircraft is to be operated and the 
maximum gross wei,!!ht proposed for each route 
or portion thereof. 

11. 'What is the senic~ ceiling of each type 
l1ircruft with one engine inoperative? 

12. List and describe installation and loca
tion of all lifesaving equipment and emergency 
snpplies carried aboard each aircraft, such as 
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life rafts, life preservers, portable emergency 
transmitters, Yery pistols and emergency ra
tions. (If the same equipment is not carried 
during all seasons of the year, and on an routes, 
list and explain the difference.) 

SECTION YII. Maintenance: Aircraft, en
gine8, and aCC'e88orie8. 

A. Furnish an organization ehart indieating 
the authority and the duties of the maintenance 
ami inspection personnel employed by the ap
plicant and/or any other pel'SOIl with whom 
arrangements have been made for the perform
anee of maintenanee and inspection functions. 

B. Furnish a schedule of overhauls, inspec
tions' and checks and the time limitations for 
such functions which will be performed on each 
type of aircraft to include the airframes, power
plants, propellers and appliances. The schedule 
should be sufficiently detailed to indicate all of 
the overhauls; inspections and checks which will 
be performed on all components of each type of 
air carrier aircraft. The schedule should be 
listed lInder the following general headings: 

1. Air'craft components: 
a. Wings. 
b. Fuselage. 
('. Empennage. 
d. Landing gear. 
e. 'Wheels and brakpA'>. 
f. Center section. nVnen applicable.) 
g. Nacelles. 
h. Control system. 
i. Hydraulic system. 
j. Acces..'iories (aircraft). 
Ie Fuel and oil system (aft of firewall). 
I. Fuel tanks. 
m. Cabin pre$surizing and heating sys

tems. 
2. Engine components: 

!l. Engine. 
b. Accessories (engine). 
c. Propellers. 
d. Fuel and oil system (forward of fire

wall). 
e. Oil tanks. 

3. Instruments: 
u. Flight instruments. 
b. Aircraft and e.ngine instruments. 

(I f any of the components listed are over
hauled on an "on condition" overhaul basis, de-

scribe the procedures used to control the con
tinued airworthiness of such components.) 

'When maintenance functions are performed 
by outside agencies, copies of the maintenance 
agreement regarding the extent of such services 
to be furnished should be attached to the appli
cation, as provided for in subparagraph (a) (2) 
of this section. The agreement should specify 
that services furnished should conform to the 
standards approved for the operator, the air 
carrier operations specificatlons, aircraft main
tenance and complies ,,"jtb all requirements of 
the Civil Air Regulations. 

C. Indicate and define the type of mainte
nance operations (overhauls, inspections, and 
checks) that will be accomplished at each ter
minal, interme(li"ate and overnight stop, relative 
to the following: 

1. Disassembly and overhaul of aircraft 
components, engines, propellers, instruments, 
and accessories (aircraft and engine). 

2. Periodic inspection and check of aircraft 
components, engine, propellers, instruments, 
and accessories (aircraft and engine). 

3. Routine inspection of aircraft compo
nents, engines, propellers, instruments, and 
accessories (aircraft and engine) . 

4. Spare part and component replacements 
at intermediate and overnight stops. 

5. Refneling. 
D. Indicate the number of certificated, non

certificated airmen (repairmen/mechanics) , 
and helpers, etc., including their company des
ignation (foreman, inspectors, crew chiefs, etc.) 
located at the main overhaul base and each 
terminal and intermediate stop. 

E. Indicate the distribution of the following 
items of spare equipment: 

1. Aircraft (list quantity, make and 
model) . 

2. Engines (list quantity, make and 
model) . 

3. Propellers (list quantity, make and 
model). 

4. Instruments (list quantity, make and 
model) . 

F. For each terminal, and intermediate stop 
at which refueling operation will be performed, 
described the following: 
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1. Number, type (elevated or under
ground) and capacity of each fuel and oil stor
age tank. 

2. List octane ratings of fuels available. 
3. List SAE rating or ,iscosity of oil avail

ahle, 
4. List facilities and methods for the de

tection and prevention of fuel contamination. 
5. Outline method and procedure with ref

erence to recording water checks. 
6. Type of e.overed container used to eon

vey oil from storage tank to aircraft. 
7. Outline method and procedure of 

grounding aircraft in protection of fire. 
G. For each terminal and intermediate. stop, 

describe the following facilities: 
1. Hangars and/or work docks pronded 

for the protection from the elements for air
craft. and personnel performing maintenauce 
operations; 

a. Number, size and type. 
b. Dimensions and number of square feet 

available for aircraft storage. 
e. Dimensions and number of square feet 

available for shop space. 
d. Dimensions of han,trar doors and/or 

capacity of work docks. . 
e. Xumber of largest sized aircraft of 

applicant which may be housed. 
2. Equipment for J!Tound handling of air

craft, as may be required for the proposed 
operation. 

3. Tools, fixtures, test equipment and other 
necessal'y shop apparatus necessary for the 
maintenance operations performed. 

SEC"I'IOX VIII. JI ainteno nre: Ele('tl'if'(11 ani! 
Electronic E qui pmenf. 

A. Briefly, deseribe the functional operation 
of the electrical/electronic maintenance organ
ization, indicating the number and scope of 
responsibility of supervisory personnel and the 
number and distribution of qualified mechanics 
an~ inspeetors. Indicate the numhf.r, company 
deSIgnation (foreman. inspectors. lead men, 
etc.) and location of all certificated airmen (eer
tifie.ated repairmen or certificated mechanics) 
who are directly in charge of elee-trical/elec
tronic maintenance acti'ities. 

B. Indicate the following with respect to air
craft radio equipment maintenance procedures: 

1. Overhaul or bench check periods of air
craft radio equipment and station at which 
accomplished. 

2. Periodic inspection and check periods of 
aircraft radio equipment and stations at which 
accomplished. 

3. Equipment replacement at intermediate 
and overnight stops. 

C. Indicate whether overhaul, periodic in~ 

spection and routine inspection of aircraft elec
trical equipment are under the jurisdiction of 
the radio maintenance department or other 
department. such as aircraft, engine or accesso~ 
ries maintenance department. 

D. Indicate the following with respect to air
craft electrical equipment procedures: 

1. Overhaul or bench check periods of air
craft electrical equipment and stations at which 
accom plished. 

2. Periodic inspection and check periods of 
aircraft electrical equipment and stations at 
which accomplished. 

3. Routine inspection periods of aircrdt 
electrical equipment and stations at which ac
complished. 

E. Indicate the distribution of the following 
items of spare equipment: 

1. Radio equipment (list quantity, make 
and model). 

2. Electrical equipment (list quantity, 
make and model). 

3. Other electronic equipment (list quan
tity, make and model). 

F. If "on conditions" overhaul of electricalj 
electronic is utilized, describe the bench check 
or major inspection procedures used to control 
performance tolerances and fixed period over
haul of components subject to wear and deteri
oration as a function of time in service. 

(c) Operation.~ Specifications. The opera
tions specifications proposed by the carrier as 
required by section 40.18 of this part applicable 
to the intended operation shall be attached to 
the above letter of application for un air carrier 
operating certificate. (See sec. 40.18-1.) 

(Published in 18 F.R. 8676. December 24. 1953, effec
tive J nnnary 1, 1954.) 

40.13 Issuance of certificate. 
(a) An air carrier operating certificate 

shall be issued by the Administrator to an 
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applicant having a certificate of public con
venience and necessity issued by the Civil 
Aeronautics Board when the Administrator 
finds, after investigation, that such person 
is properly and adequately equipped and 
able to conduct a safe operation in accord
ance with the requirements of this part and 
with the operations specifications author
ized in this part. 

(b) Whenever, upon investigation, the Ad
ministrator finds that the general standards 
of safety required for air carrier operations 
in airplanes of 12,500 pounds or less maxi
mum certificated take-o:tl' weight, or for air 
carrier operations conducted pursuant to 
a temporary authorization issued under 
Title IV of the Federal Aviation Act of 1958, 
as amended, require or permit a deviation 
from any specific requirement for a particu
lar operation or class of operations for 
which an application for an air carrier op
erating certificate has been made, he may 
issue operations specifications prescribing 
requirements which deviate from the re
quirements of this part. 

40.14 Amendment of certificate. 
(a) The Administrator shall, after notice 

and opportunity for hearing to the carrier 
concerned. amend an air carrier operating 
certificate when he finds that such amend
ment is reasonably required in the interest 
of safety. 

(b) Upon application by an air carrier the 
Administrator shall amend an air carrier 
operating certificate when he finds that the 
general standards of safety permit such an 
amendment. 

40.15 Display of certificate. The air car
rier operating certificate shall be available 
at the principal operations office of an air 
carrier for inspection by any authorized 
representative of the Board or the Admin
istrator. 

40.16 Duration of certificate. 
(a) An air carrier operating certificate 

shall remain in e:tl'ect until termination of 
the certificate of public convenience and 
necessity or other economic authorization 
issued by the Board held by the air carrier, 
or until surrendered, suspended, revoked, or 

otherwise terminated by order of the Ad
ministrator. After suspension or revocation 
it shall be returned to the Administrator. 

(b) Nothing in this section shall he con
strued to deny or to defeat the jurisdieion 
of the Federal courts, the AdministratOl • or 
the Board to impose any authorized s~ mc

tion, including I'evocation of the certificate, 
for a violation of the Federal Aviation Act 
of 1958, as amended, regulations in this sub
chapter, or the air carrier operating certifi
cate occurring during the effective period of 
such certificate. 

40.17 Transferability of certificate. An 
air carrier operating certificate is not trans
ferable, except with the written consent of 
the Administrator. 

40.18 Operations specifications required. 
(a) No person subject to the provisions 

of this part shall operate as an air carrier 
without, or in violation of, operations speci
fications issued by the Administrator. 

(b) New or amended specifications shall 
be issued by the Administrator for opera
tions subject to this part in a form and man
ner prescribed by him and in accordance 
with the provisions of this part. 

40.18--1 Oriqinal issuance and amendment of 
oprr!lHon.~ 8pectfication8 (FAA 'l'ules w'hieh 
apply to .'fee. 40.18 (a». 

(a) Originrd issuance of operatio1t8 specifi
cations. The air carrier's original application 
for the issuanre of operations specifications 
shaH be included with its letter of application 
for an air carrier operating certificate (see sec. 
40.12-1 of this part). Details concerning ap
propriate forms, number of copies, etc., will 
be furnished either by the local FAA Air Car
rier District Office or by the FAA Regional 
Office having jurisdiction over the area in which 
the air carrier will estab1ish its principal op
erations hase, 

(b) Amendment of operatio1t8 8pecificatw1t8. 
Applications to amend operations spp,cifications 
shall be submitted by the air carrier to the ap
propriate local Aviation Safety Agent at least 
15 days prior to the proposed effective date of 
such amendment, unless the Aviation Safety 
Agent approves a shorter filing period. The 
information J'equired by section 40.12-1 of this 
part in ('onnection with the original applica-
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tion for an air carrier operating certificate shall, 
insofar as applicable, be furnished in support 
of an application to amend an air carrier"s 
operations specifications. 

(Publisbed in 18 F.R. 8678. De>eember 24.1953, effec
ti .. e January 1, 1954.) 

40.18-2 Form of applicatimt for bnuance of 
inUlol 0'1' re:m'.<Jea OperatiO'n.~ Specificali<m..'J. 
Aircraft Maintenance (FA.A rules which apply 
to ·~ec. ¥J.18 ( a) ). Applications by the air car
rier for new or amended Operations Specifica
t.ions, Aircraft 'Maintenance, shall be made on 
Operations Specifications Form AC' A-1014 or 
equivalent. 

Those pages of the Operations Specifications, 
Aircraft ~[aintenance. whirh contain the list 
of aircraft components. inspections. checks and 
overhauls, and time limitations therefor, shall 
be prepared by the air carrier on a Form AC A-
1014 or equivalent. Sueh pages shall be pre
pared to permit insertion in a suitable loose
leaf binder. Each page shall be consecutively 
numbered and identified as an Operations 
Specification, Aircraft ~Iaintenance. 

The air carrier shall list the aircraft compo
nents and the overhauls, inspectlons, cheeks, 
and time limitations therefor either on separate 
pages in the Operations Specifications, Aircraft, 
Maintenance, or together on the same pages. 
If listed separately, the overhauls, inspections, 
and cheeks shall be appropriately and thor
oughly identified, by number and/or nomen
clature, to include any applicable abbreviations. 
The list of individual aircraft components shall 
show proper reference to the overhauls, inspec
tions or checks by means of the applicable num
ber, nomenclature or abbreviation thereof. 
"When so listed. it ghRll mean that such compo
nents are ove.rhauled, inspected. or checked at 
times. identified in Operations Specifications. 

Four copies of the application 1 and attach
ments shall be submitted to the assigned agents, 
the first copy of the application bearing the 
signatult' of a duly authorized representative 

1 AppUcatlon for InItial time limitatIons applicable to new 
aircraft, engines. propt>lIers 01" appliances. not pre~lously nsed 
In all' canlt>r 5er~ice may requite Washington concurrent' .. 
prior to tinal issuance by tbe FAA ."glonal olliee and tht>r ... 
fore should be snbmltted as soon "" possible. hut not later 
than 15 days prior to the date tbat the aircraft or ('()mponellt 
Is to be placed Into sert"ice. 

of the air ca::-rier. Approval or disapproval 
shall be indica.ted on the first and second eopies 
of the application and attachments which will 
be returned to the air carrier. The air carrier 
shall, in turn, indicate receipt in the space 
provided on the second copy and return it to 
the assigned agent. 

(Published in 18 F.R. 8678, December 24. 1953, effee
U"e January 1, 1954.) 

40.18 ..... 8 Form of application for isBUance of 
initial Or' 1'e~'iyed Operatum8 Specifications, 
A.ir'cra/t Weight and Balanee Control (FAA 
l'ule8 which apply to sec. ¥J.18(a.»). 

(a) Applications by the air ca..mer for new 
or amended Operations Specifications, Aircraft 
"reight and Balance Control,2 shall be made on 
Operations Specifications Form ACA-1014 or 
equivalent. 

(b) Four copies of the application shall be 
submitted, the first (',opy of the application 
bearing the signature of a duly authorized rep
resentati\'e of the, air carrier. Approval or dis
approval of the carrier's application shall be 
indicated on the first and second copies of the 
application which will be returned to the air 
carrier. The air earrier shall, in turn, indicate 
receipt in space provided on the second copy 
and return it to t he assigned agent. 

(Published in 18 F.R. 8678. December 24. 1953. effec
tive January 1,1954.) 

40.18-4 Policies. procedu1'es~ and lim.itations 
go~!e1'1ling is.<:uance and amendment of Opera
ti.Qn-'5 Specification.s. Aircraft Dfaintenanee 
(FAA. policies 1J·hich apply to sec. ¥J.18(a)}. 

(ll.) General. The Administrator will issue 
a,nd amend Operations Specifications, Aircraft 
Maintenance, in accordance with t he following 
polieit's, procedures, and limitations. The en
teTia hereinafter set forth will be followed by 
the Administrator in fixing time limitations for 
the performance of overhaul, inspections, and 
checks, or in permitting or requiring revisions 
thereto. The basic princ.iple followed by the 
Administrator will be that the inspections, 
checks, maintenance, or overhaul be performed 
at times well within the expected or proven 

• The Operations SpecificD lions. Aircraft WeIght and Bal· 
ance Control. may combine weight control procedures common 
to m<)re than one aircraft or they may separate weight and 
balance procedures specifically adapted; to a particular aircraft 
type and: model. 
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service life of each component of the aircraft. 
In determining what the expected or proven 
service life of an aircraft or any of its compo
nents might be, the Administ.rator will consider 
the following factors: (1) geographical area or 
areas of operation; (2) engine operating pow
ers, procedures, etc.; (3) number of landings, 
long haul versus short haul, etc.; (4) mainte
nance organization and inspection procedures; 
(5) other operators' service experience records; 
(6) manufacturers'recommendations; (7) serv
ice history, particularly of known or evident 
trends toward malfunctioning. Special re
liance will be placed on service experience, in
cluding the information obtained from such 
tests, inspections, or measurements as have been 
performed 111 accumulating such service 
experience. 

(b) Procedure /01' e8tablishing new 01' 1'e
vised tim,e limitation,s. Time limitations may 
be established in terms of hours of operation, 
mUltiples of engine overhaul periods or multi
ples of inspection pe.riods. Time limitations 
for components on which deterioration is not 
necessarily a function of operating hours, such 
as electronic units, pitot tubes, and emergency 
flotation equipment, may be established in terms 
of calendar months. Certain items may be 
maintained on an "on condition" overhaul basis. 

"On condition" overhaul is a.pplicable to 
components on which a determination of air
worthiness may be made by visual inspection, 
measurements, tests, or other means without a 
teardown inspection or overhaul. 

( c) A irfram,e-I nitial time limitation,s. The 
initial time limitations for overhauls, inspec
tions, or checks of airframes may be established 
on a recurrent fixed time basis or by adoption of 
a structural inspect.ion specification covering 
procedures such as pattern inspections, block 
overhauls, or progressive inspections. Regard
less of the basis upon which the time limitations 
are established, the same basic standards will 
be applicable. The maintenance program must 
specify checks, inspections, and overhauls to be 
performed and times at which they will be 
performed. 

( d) A pplwances-l nitial time limitation,s. 
Initial time limitations for inspections, bench 
checks, major inspections, or overhaul, as ap
plicable, to the appliance involved, should not 

be greater than those limitations applicable to 
the same or similar appliances used in existing 
aircraft operated by the air carrier. 'When the 
usage or installation of such appliances differs 
to a substantial extent from the previous usage 
or installation, the time limitations shall be 
adjusted to reflect the extent of such difference. 
"When neW usage or installation is involved, con
servative time limitations should be established 
nntil service experience shows that more liberal 
time limits can be used. In those cases where 
an appliance has a subcomponent 'which is sub
ject to wear with time in service, the air carrier 
will establish maintenance procedures for peri
odic inspection of such subcomponent to insure 
its continued airworthiness. 

( e) Powe?'plants-l nitial tim,e limitations. 
The initial overhaul time limitations for any 
engine which has never been used in air carrier 
service will tentatively be established at 1,000 
hours. However, the operations specifications 
will require sample overhaul of a representative 
number of engines, but not less than three, to 
be accomplished at each increment of 100 hours, 
beginning at 800 hours, unless such new model 
engine incorporates certain unconventional fea
tures not previously employed in air carrier 
operations, in which case, the initial overhaul 
period will be established by the Administrator. 
Satisfactory teardown inspection will be neces
sary before increasing the fleet overhaul period 
to the next higher increment. This sample 
overhaul procedure and evaluation of service 
experience will provide the operator with neces
sary information to substantiate the basic 1,000-
hour overhauL 

The initial time limitations for overhaul of 
an engine model which has received substantial 
air carrier service experience, but not by the 
applicant, will tentatively be established at 
1,000 hours. An engine model will not be con
sidered as having substantial air carrier service 
experience unless it has been satisfactorily 
operated by another carrier on an approved 
1,OOO-hour or higher overhaul period. How
ever, the operations specifications will require 
that the basic 1,000-hour overhaul period be sub
stantiated on the same basis as outlined for a 
new engine except that sample overhauls of a 
representative number of engines will be accom
plished in increments of 100-hour periods begin
ning at 900 hours. The initial time limitations 
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for overhaul of accessories which are a part of 
the power package, including propellers, will be 
established at the overhaul period fixed for the 
engine itsslf, unless sen'ice experience permits 
or requires higher or lower overhaul periods. 

(f) Re1Ji8ion of time limHafi()1l.s-Gell.eral. 
The inspection and overhaul time limitations 
applicable to airframes, powerplants, propel
lers, and appliances will be rensed on the basis 
of service experience. Increases in such time 
limitations may be made when the record of 
service experience for the previous 90 days 
indicat.es that such increase will not adversely 
affect the continuous condition of airworthi
ness. When the service records indicate that 
any component or subcomponent consistently 
requires repair, adjustment, or other mainte
nance because of damage, wear, or deteriora
tion, within the current time limitations, the 
air carrier will be responsible for initiating 
corrective action. 

(1) Ai1'f1'ame-Revision of time limita
tUm8. The increases of time limitations for 
overhaul (or major inspection in case of pattern 
system, etc.) of airframes will be based on eval· 
uation of all pertinent service records and ex
amination of at least one aircraft, of the model 
involved, that has been overhauled at the 
currently approved time limitations. When a 
pattern or block o":erhaul type of maintenance 
system is used, it will be permissible to resched
ul individual items in another block or pattern, 
if performance and condition of the specific 
item warrants such an increa..<:e. 

(2) P01.cerplant and o88oeiated mechanical 
appliances-revi<Jion of time lim,[tatiQ1l8. In
creases in engine overhaul periods will not be 
approved in increments greater than 100 hours. 
Increases in time limitations above the 1,000-
hour basic engine overhaul period will be con
sidered on the basis of satisfactory sen-ice 
experience at the currently approved time limi
tations. The operator may request amendment 
to the currently approved time limitations by 
submitting a letter to the assigned FAA agent 
indicating the desired time limitations on the 
particular engines inmlved, and designating 
three to five engines for disassembly inspection 
by the FAA agent. The engines chosen for 
exhibit must have operated in a satisfactory 
manner for the maximum time permissible un-

der currently approved time limitations. If, 
after disassembly and inspection of the exhibit 
engines and related components, it is found 
that the new time limitations are justified, the 
air carrier may then submit a formal applica
tion for an amendment in the routine manner 
requesting the extension of the overhaul period 
on the entire fleet of engines and related com
ponents of the same type and model. Engine 
accessories may be operated to double or triple 
the approved engine overhaul time limitations 
if it is found that previous satisfactory service 
and overhaul experience, including the service 
to be performed at each engine change period, 
would justify the increase as not adversely 
affecting the continuous condition of airworthi
ness of the component involved. The procedure 
for requesting and granting increases in over
haul time limitations for such components will 
be the same as used for the basic engine. 

(8) Appliances, gene'l'alr-Re'lJision of time 
Umitatio1l.8. Increases in established times for 
inspections, bench tests, or overhaul periods will 
be based on consideration of the following fac
tors: 0) geographical area or areas of opera
tion; (ii) number of landings, long haul versus 
short haul; (iii) maintenance organization and 
inspection proc.edures; (iv) manufacturers'rec
ommendations; (v) service history, particu
larly of known or evident trends toward mal
functioning. When electrical/electronic appli
anceS are overhauled on an on condition basis, 
special consideration will be given to the con
tinued ainvorthiness of mechanical e.omponents 
of such equipment. 

(4) E me'l'genc'J/ equipn1"ent. The inspec
tion periods for first Rid kits, flotation equip
ment, and other emergency equipment will as
sure the continued servieeability and immedi
'ate readiness of such equipment. for its intended 
emergency purposes. Major inspection periods 
will be established for the purpose of determin
ing that all components of the emergeney equip
ment are complete and airworthy and may be 
expected to remain in this condition until the 
next major inspection or aetua.} use under emer
gency conditions. Routine inspection periods 
will be established to assure that such equip
ment (or any component thereof) is installed or 
stored properly, has not been tampered with, 
damaged, or had art ides removed since the last 
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inspection. All inspection periods will be ad
justed in accordance with service experience and 
pertinent operating conditions. 

(Published in 18 F.R. 8607, December 22, 1953. effec
tive January 1, 1954; amended in 19 F.R. 7081, October 
30, 1954, effective November 15, 1954.) 

40.19 Contents of specifications. The op
erations specifications shall contain the fol
lowing: 

(a) Types of operations authorized; 
(b) Types of airplanes authorized for use; 
(c) En route authorizations and limita-

tions; 
(d) Airport authorizations and limita

tions; 
(e) Time limitation for overhauls, inspec

tions, and checks of airframes, engines, pro
pellers, and appliances, or standards by 
which such time limitations shall be deter
mined; 

(f) Procedures used to maintain control 
of weight and balance of airplanes; 

(g) Interline equipment interchange re
quirements, if pertinent; and 

(h) Such additional items as the Admin
istrator determines, under the enabling pro
visions of this part, are necessary to cover 
a particular situation. 

40.19-1 Oootent 01 OperatioruJ Specifica
tiows, Aircraft Mai:ntena;n,ce (FAA policies 
~L'hich apply to 8ec, 40.19(13». The Adminis
trator will issue Operations Specifications, Air
craft Maintenance, which have the following 
minimum contents: 

(a) The Operations Specifications, Aircraft 
Maintenance, will contain a listing of the com
ponents of airframes, engines, propellers, and 
appliances, and the time limitations for checks, 
inspections and overhauls applicable to each 
listed component. The list of components will 
be complete and inclusive except that subcom
ponents which are subject to check, inspection, 
and overhaul at the same time limitations as the 
components to which they are related may be 
omitted from the listing (e.g., that form com
monly called the "short form"). When this is 
done, the operations specifications will bear a 
statement to the effect that parts and subcom
ponents not listed will be checked, inspected, 
and overhauled at the same time limitations 

specified for the component or assembly to 
which such components are related. 

'Vhen coded identifications or titles, such as 
"operation #1, #2, #3, etc." or "line check, 
intermediate check, base inspection, etc.," are 
used in connection with specified time limita· 
tions in the operations specifications, a brief 
description of such terms will be included which 
identifies the operation concerned. 

(b) If the carrier proposes Operations 
Specifications, Aircraft Maintenance, which 
would permit for all or any part of an aircraft 
a block overhaul system, a sampling inspection 
and overhaul system, or any other maintenance 
system which either (1) does not prescribe It 

fixed period for overhaul, inspection, or check 
of each component of an aircraft, or (2) in
cludes alternative standards and procedures 
under which the a.ir carrier may be given au
thority to establish and adjust such time limi
tations, the air carrier will fully define and 
describe the manner in which such a special 
maintenance program will be performed. 

(c) Operations specifications identified as 
Operations Specifications, Aircraft Mainte
nance-General, will contain conditions uni
formly applicable to all Operations Specifica
tions, Aircraft. Maintenance. 

(Published in 18 F.R. 8609, December 22,1953. effec
tive January 1,1954.) 

40.19-2 Oontent of OperatiQ1i8 Speaifiaa
tiOtu!J, Aircraft Weight and Balance Control 
(FAA policies which apply to see. 40.19(1». 
The Operations Specifications, Aircraft Weight 
and Balance Control, as submitted by an air car
rier, will contain an accurate description of the 
procedures used to maintain control of weight 
and balance of all aircraft operated under the 
terms of the operating certificates which will 
insure that the aircraft, under all operating 
conditions, is loaded within the gross weight 
and center of gravity limitations. This de
scription should include procedures used for 
determining weight of passengers, weight of 
baggage, periodic aircra.ft weighing, type of 
loading devices, and identification of aircraft 
concerned. 

(Published in 18 F.R. 8609, December 22, 1953, effec
tive January 1, 1954.) 
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40.20 Utilization of operations specifica~ 
tions. The air carrier shall keep its person
nel informed with respect to the contents of 
the operations specifications and all amend
ments thereto applicable to the individual's 
duties and responsibilities. A set of specifi. 
cations shall be maintained by the air carrier 
as a separate and complete document. Per
tinent excerpts from the specifications or 
references thereto shall be inserted in the 
manual issued by the air carrier. 

40.21 Amendment of operations specifica
tions. Any operations specification may be 
amended by the Administrator if he finds 
that safety in air transportation so requires 
or permits. Except in the case of an emer· 
gency requiring immediate action in respect 
to safety in air transportation or upon con
sent of the air carrier concerned. no amend
ment shall become effective prior to thirty 
days after the date the air carrier has been 
notified of such amendment. 

40.22 Inspection authority. An author· 
ized representative of the Administrator 
shall be permitted at any time and place to 
make inspections or examinations to deter
mine an air carrier's compliance with the 
requirements of the Federal Aviation Act of 
1958, as amended, the regulations in this sub
chapter, the provisions of the air carrier's 
operating certificate, and the operations 
specifications. 

40.23 Operations and maintenance base 
and office. Each air carrier shall give writ
ten notice to the Administrator of his princi
pal business office. his principal operations 
base, and his principal maintenance base, 
Thereafter, prior to any change in any such 
office or base. he shall give written notice to 
the Administrator. 

Requirements for Services and Facilities 

40.30 Route requirements; demonstration 
of competence. The air carrier shall show 
that it is competent to conduct scheduled 
operations over any route or route segment 
between any regular, provisional, or refuel
ing airport and that the facilities and 
services available are adequate for the type 
of operation proposed. The Administrator 

shall not require actual flight over a route or 
route segment. if the air carrier shows that 
such flight is not essential to safety. The 
air carrier may thereafter conduct opera
tions between regular. provisional, or re
fueling airports on any approved route or 
routes on which the operational facilities and 
procedures are substantially similar: Pro
vided, That high.altitude VFR operations 
may be conducted over any route. 

40.30-1 Route l'equirements; demcnstration 
of competence (FAA poliC'l.es which apply to 
8ec. 40.30). In determining the competence of 
an air carrier to operate over a route or route 
segment, the Administrator will require the 
carrier to show that it can eonduct the proposed 
operation in compliance with the applicable 
provisions of the Civil Air Regulations and the 
air carrier's operations specifications. The 
Administrator's determination may be based on 
a proving- flight or, in a proper ease, a deter
mination may be based on written justification 
from the carrier as to why a proving flight is 
unnecessary. The Administrator's determina
tion in any event will be predicated upon the 
adequacy of the facilities provided by or availa
ble to the air carrier including, but not limited 
to aircraft, airport.<;, lig:hting facilities, mainte
nance facilities, communication and navigation 
facilit.ies, fueling facilities, ground and aircraft 
radio facilities, and the competency of person
nel to be used in the proposed operation. 

(Publisbed in 18 F.R. 6615, October 17. 1958, etIec· 
tiveJanuary 1,1954.) 

40.30-2 Pl'Ot'ing flight requirements (FAA 
po7icies which apply to see. 40.30). 

(a) Application. When the Administrator 
has determined that a route proving flight is 
necessary, the carrier shaH comply with the fol
lowing: At least 15 days prior to the scheduling 
of route proving flights, officials of the air 
carrier shall submit to the Federal Aviation 
Agency office handlint! its operations specifica
tions, a written request. for the assigment of 
Federal A viation Agency personnel to observe 
the flights. This request must be accompanied 
by an origina.l application and copies of perti
nent proposed amendments to the operations 
specifications, and must. include sufficient data 
pertaining to the route to satisfy the Adminis-
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trator that the air carrier is prepared for the 
rout.e proving flights. This will allow sufficient. 
t.ime for making any necessary additions or 
corrections, thus preventing delays or misunder
standings. 

(b) (/ondU(]t. After the air carrier has made 
all the necessary preparations to conduct the 
route proving flights, duly designated repre
sentatives of the Federal Aviation Agency will 
be assigned to observe them. All route proving 
flights shall be undertaken exactly as the oper
ator intends to operate in scheduled air trans
portation when carrying passengers, property, 
or mail, or any combination thereof. Air car
rier personnel assigned to conduct the route 
proving flights shan be regular crew members 
who, it is anticipated, will be assigned to the 
route. 

(c) Durat,wn. Route proving flights shall 
continue unt.il the air carrier has demonstrated 
to the satisfaction of the Administrator that it 
is competent to conduct a· safe operation over 
the entire route to be flown in air transportation. 

(Published in 18 F.R. 6615, Oetober 17, 1953, eJIee· 
tive January 1,1954.) 

40.31 Width of routes. A route or route 
segment shall include the navigable airspace 
on each side of an approved course or 
courses, and it shall have a width designated 
by the Administrator consistent with terrain, 
available navigational aids, traffic density, 
and air traffic control procedures: Provided, 
That for high-altitude VFR operations 
courses need not be approved and the width 
of navigable airspace on each side thereof 
need not be designated by the Administrator. 

40.32 IFR routes outside of control areas. 
IFR routes outside of control areas shall 
be approved if the air carrier shows that the 
navigational and communications facilities 
are adequate for the operations proposed, 
unless the Administrator finds that because 
of traffic density an adequate level of safety 
cannot be insured in a particular area: Pro
vided. That IFR routes outside of control 
areas shall not be approved for high-alti
tude operations. 

40.33 Airports. The air carrier shall 
show that each route has sufficient airports 
found by the Administrator to be properly 

equipped and adequate for the type of opera
tions to be conducted. Consideration shall 
be given to items such as size, surface, ob
structions, facilities, public protection, light
ing, navigational and communications aids, 
and traffic control. 

40.33-1 Airports (FAA policies which ap
ply to 8ec, 40.33,. An airport shall be deemed 
as properly equipped and adequate; when it 
meets the following minimum standards: 

(a) A~'ize. The lauding area shall be of suf
ficient length to permit compliance with the 
airplane performance operating limitations of 
the transport category or nontransport cate
gory requirements of this part appropriate to 
the type of aircraft used. 

(b) Surface. The landing area and taxiway 
areas shall be clearly defined. They may be 
unpaved or hard surfaced or a combination of 
both. These areas shall be sufficiently smooth 
and firm to permit an airplane of the type 
used to traverse them safely. Shoulders of 
runways and taxiways shall be graded to the 
extent that they will not constitute a hazard to 
the aircraft operating thereon. 

(c) Ob8truCtWn.S. Obstructions on and in 
the vicinity of the airport shall be obstruction 
marked and lighted as applicable for day or 
night operations. In determining obstructions 
to air navigation, the criteria contained in Fed
eral A ~·iatioll Agency Technical Standard Or
der X18 "ill be used, insofar as practicable. 

( d ) Facilities. 
(1) At each airport utilized, whether re

ports prepared from observations made and re
leased by the U.S. Weather Bureau or a source 
approved by it shall be available. 

(2) Ramp equipment such as battery carts, 
fire bottles, loading stands, steps, etc., must be 
provided and shall be suitable to service the 
type aircraft being utilized. 

(3) Satisfactory means of determining 
wind direction for day and/or night operations 
shall be provided, i.e., tetrahedron. wind tee, 
control tower, remote microphone, etc. 

(e) Public Proteotion. Safety measures for 
the protection of the public shall be provided at 
each airport utilized. Such measures shall be 
designated to restrict unauthorized personnel 
and vehicles from the loading ramp, rllnways~ 
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taxiways. etc. They may consist of fences, 
gates, chains, airport guards. etc .• so long as 
they are sufficient to accomplish the intended 
result. 

(f) Lighting. At airports where night oper
ations are conducted. the minimum fut'ilities 
and equipment shall be r<>qllit'(>(l as follows: 

(l) Lights defining the boundaries of the 
usable area including thn>8hhold lights andlor 
runway lights identifying the outer limits of 
the runways indlloing thre>:hhold lights as pre
s('l'ibed in Feoeml _\v-jation .-\.O'el1<'\" Technical ,.. " 

Standard Order X-lb. Lights of the open 
flame type (flare poti') are not consirlered sat
isfactory runway lights ewept in fill emergency 
or when reqllired by other extenuating cir
("umstances. 

(2) Lights either of a pemmnent or port
able type shall be prm'iderl and operated to il
~llminate the ramp. apron. and passenger load
mg- area. 

pl) Obstructions 011 and in the vicinity of 
the airport shall be ob:-trnction lighten in~far 
as praeticable in accordan('€' with the criteria 
c.ontained in Federal Aviation Agency Obstrue
tion Marking- :\fanual.3 

(4) An airport beacon either of a rotating 
or eombination of rotating beaeon and flashing 
code beaeon shall be provided and operated 
continuollsly from sunset to sunrise. In this 
respect, the criteria contained in Federal .\\·ia
tion Agency Technical Standard Order X-lg 
shall apply. 

(g) Xat-igatio-n. rommllnicatioll Aid8 and 
Traffic ro-ntrol. These facilities shall be suita
ble for the type of operations to be conducted. 

(Published In 18 F.R. 6615. October Ii, 1953: amended 
18 F.R. 6732. October 23, 19"33. I'ffectin' January 1, 
1954.) 

40.34 Communications facilities. The air 
carrier shall show that a two-wayairgronnd 
radio communication system is available at 
snch points as wiJI insure reliable and rapid 
communications under normal operating 
conditions over the entire ronte, either direct 
or via approved point-to-point circuits for the 
following purposes: 

aTSO N-2a, when IHlbllshed, will contain the obstruction 
Ilgbting crlt .. rls. 

(a) Communications between airplanes 
and the appropriate dispatch office, in which 
ease such systems shall be independent of 
systems operated by the Federal Govern
ment,and 

(b) Communications between airplanes 
and the appropriate air traffic control unit. 
in which case the Administrator may permit 
the nse of communications systems operated 
by the Federal Government. 

40.3-!-1 Com,mu-nieutio1l8 facilities 1'equb'ed 
for ail' mute traffle ('ontl'ol (FAA policies whieh 
'Ipply to .su. 40.34(b)). The communications 
system used by tl1e air carriers should consist 
of air-ground radiotelephone facilit.ies and 
point-to-point radio or landline facilities. 
Point-to-point communication facilities used 
between II I!rollnd office or communication sta
tion of an ail' canier and air route traffic con
trol should be II direct illterphone or a telephone 
or other facility approved by the Administrator. 

Upon prior notification of an air carrier, the 
Administrator may permit. the use of FAA 
communieations facilities on a regular basis 
for the handling of air route traffic control 
messages. Direct pilot-to-controller r ad i 0 

communications may be used on a regular basis 
by an air carrier without notification to the 
Administrator for such use. 

'Yhen an air carrier conducts operations 
through an air route traffic control c.enter area 
in which a landing is not made, and in which 
there is nq FAA or non-goverment air
ground radio communication system used on a 
regular basis. the air carrier should provide 
adequate direct interphone, service, with prior
ity given to the handling of air rout.e traffic 
control messages, between the appropriate non
government air-g-round radio station and the 
appropriate air route traffic control units. 

(Published in 19 F.R. 2801, May 15, 1954.) 

40.35 Weather reporting facilities. The 
air carrier shall show that sufficient weather 
reporting services are available along the 
route to insure weather reports and fore
casts necessary for the operation. Fore
casts used to control flight movements shall 
be prepared from weather reports fnrnished 
in accordance with paragraphs (a) and (b) 
of this section as appropriate. 
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(a) For operations within the continental 
limits of the United States, weather reports 
used to control flight mQvements shall be 
those prepared by the U.S. Weather Bureau, 
or by a source approved by the Weather 
Bureau. 

(b) For operations authorized in accord
ance with section 40.1 to be conducted out
side the con tinenta J limits of the United 
States, weather reports used to control 
flight movements may be those prepared by 
any source approved by the Administrator. 

40.36 En route navigational facilities. 
The air carrier shall show that nonvisual 
ground aids to air navigation are available 
along each route, that they are so located 
as to permit navigation to any regu]ar, provi. 
sional, refueling, or alternate airport within 
the degree of accuracy necessary for the 
operation involved, and that they are avail
able for the navigation of airplanes within 
the degree of accuracy required for air traf
fic control: Provided. That no nonvisual 
ground aids to navigation are required for 
day VFR operations where the characteris
tics of the terrain are such that navigation 
can be conducted by pilotage, or for night 
VFR operations along lighted airways or 
on routes where the Administrator has 
determined that reliably Hghted landmarks 
are adequate for safe operations. 

40.37 Servicing and maintenance facili
ties. The air canier shall show that compe
tent personnel and adequate faeilities and 
equipment. including spare parts, supplies, 
and materials, are available at such points 
along the air carrier's routes as are necessary 
for the proper servicing, maintenance, repair, 
and inspection of airplanes and auxiliary 
equipment. 

40.:n~1 Ser'vicing and mainterurntJe facili
tie.~ (FAA policie8 which apply to 8er. ¥Uf'l). 

(it) Oe71eral. In demonstrating or proving 
to the s:ltisfnttioll of the .\dministrMor tlwt 
llOtlsillg, fl1.eilities, equipment, and materials are 
adequate, the air enrt·ipl' may be guided by Civil 
AeJ'onauti('S Mallual 52, section 52.21 and sec
tions ;'):,UW thl'Ough 52)~6, insofnr HS applieable 
to his aircl'tlft and rnaintenunee system. 

(b) F a.ciliti.es p1'ol,i£lea by other agentJies. 
The air carrier will be required to show that 
agencies contracting to perform major over
hauls, repairs, or alterations for the air carrier 
are those ~pecjfied under section 1&.10 (b), (d), 
or (e) of this subchapter. 

(Published in 18 F.R. 8609, December 22, 1953, effec
tive January 1, 1954.) 

40.38 Location of dispatch centers. The 
air carrier shall show that it has a sufficient 
number of dispatch centers adequate for the 
operations to be conducted and located at 
such points as are necessary to insure the 
proper operational control of each flight. 

Manual Requirements 

40.50 Preparation of manual. The air 
-carrier shall prepare and keep current a 
manual for the use and guidance of flight 
and ground operations personnel in the eon' 
duct of its operations. 

40.51 Contents of manual. 
(a) The manual shalJ contain instructions, 

information, and data necessary for the per· 
sonnel concerned to carry out their duties 
and responsibilities with a high degree of 
safety. It shall be in a form to facilitate 
easy revision, and each page shall bear the 
date of the last revision thereof. The eon~ 
tents of such manual shall not be contrary 
to the provisions of any Federal regulations. 
operations specifications, or the operating 
certificate. The manual may be in two Of. 

more separate parts (e.g .. flight operations, 
ground operations, maintenance, communi
cations, etc.) to facilitate use by the person
nel concerned, but each part shall contain 
so much of the information listed below as 
is appropriate for each group of personne): 

(1) General policies; 
(2) Duties and responsibilities of each 

crew member and appropriate members of 
the ground organization; 

(3) Reference to appropriate regula
tions in this subchapter and Civil Aeronau
tics Manuals; 

(4) Flight dispatching and control; 
(5) En route Hight, navigation, and 

communication procedures, including pro-
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cedures for the dispatch or continuance of 
flight. if any item of equipment required for 
the particular type of operation becomes in
operative or unserviceable en route; 

(6) Appropriate information from the 
en route operations specifications. including 
for each approved route the types of air
planes authorized. their crew complement, 
the type of operation (i. e., YFR, IFR, day, 
night) and other pertinent information; 

(7) Appropriate information from the 
airport operations specifications, including 
for each airport its location, its designation 
(i.e., regular, alternate, provisional, etc.), 
types of airplanes authorized, instrument 
approach procedures, landing and take-off 
minimums, and other pertinent information; 

(8) Take-off, en route, and landing 
weight limitations; 

(9) Procedures for familiarizing pas
sengers with the use of emergency equip
ment during flight; 

(10) Emergency procedures and equip. 
ment; 

(11) The method of designating succes
sion of command of flight crew members; 

(12) Procedures for determining the 
usability of landing and take-off areas and 
for dissemination of pertinent information 
to operations personnel; 

(13) Procedures for operation during 
periods of icing. hail, thunderstorms, turbu
lence. or any potentially hazardous meteor
ological conditions; 

(14) Airman training programs, in
eluding appropriate ground, flight. and 
emergency phases ; 

(15) Instructions and procedures for 
maintenance, repair, overhaul, and serv
icing; 

(16) Time limitations for overhaul, in
spection, and checks. of airframes. engines, 
propellers, and appliances, or standards by 
which such time Hmitations shall be deter
mined; 

(17) Procedures for refueling airplanes, 
elimination of fuel contamination. protec
tion from fire inc1uding electrostatic protec
tion, and the supervision and protection of 
passengers during refueling; 

(18) Inspections for airworthiness, in
cluding instructions covering procedures, 
standards, responsibilities, and authority of 
the inspection personnel; 

(19) Methods and procedures for main
taining the airplane weight and center of 
gravity within approved limits; 

(20) Pilot and dispatcher route and air~ 
port qualification procedures; 

(21) Accident notifieation procedures; 
and 

(22) Other data or instructions related 
to safety. 

(b) At least one complete master copy of 
the manual containing aU parts thereof shall 
be retained at the appropriate operations 
base of the air carrier. 

40.51-1 eontents of m.a1/'/wl-ilfethotls and 
procedures /01' maintaining 'Weight and balance 
control (FAA polide8 u .. hid apply to see. 40.51 
(0) (l9)). 

(a) Gene'J'al. The a ir carrier may utilize 
finy loading schedule. proeedure, or means by 
which the air canier can show that the aircraft 
is properly loaded and will not exceed author
ized weight and balanee limitations during 
operation. 

By whatever met hod used, the air carrier 
s;hould account for all probable loading condi
tions which may be experienced 111 service and 
show that the loading schedule will provide 
satisfactory loading. Loading schedules may 
be applied to individual aircraft or to a com
plete fleet. Unless otherwise authorized, a copy 
of pertinent loading data should be carried in 
each aircraft. ",Yhen an air carrier operates 
sevel'a) types or models of aircraft, the loading 
schedule, which may be index type, tabular 
type, or a mechanical computer, will be identi
fied with the type or model of aircraft for which 
it is designed. 

(b) Loading provisi()118. All seats, com
partments, and other loading stations will be 
properly marked, and the identification used 
wi1l conespond with the instructions estab
lished for computing the weight and balanee of 
the aircraft. 'When the loading schedule pro
"ides blocking off of seats or c.ompartments in 
order t.o remain within the center of gravity 
limits, effective means will be provided to as-
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sure that such seats or compartments are not 
occupied during opemt ions speci tied, Cargo 
('ompartments will be placarded showing the 
maximum wei~ht of each compartment, and 
such placards will be readily legible to the load
ing personnel Instructions will be prepared 
fO!' crew memhers, cargo handlers, and other 
persollllel concerned, giving complete informa
tion HN'es"IU'y regarding distribution of pas
sengers, <'tlq!O, fuel, and other items. Infor
mation I'plati"e to maximum capacities and 
other pertinent limitations affecting the weight 
or halance of the aireraft 'will be included in 
these instructions. 'When it is possible by ad
"erse distribution of passengers to exceed the 
appro,,-ed CG limits of the aircraft, specia.l in
Htructions will be issued to the appropriate crew 
members so that the load distribution ca.n be 
maintained within the approved limitations. 

((') Tetm,~, de,~criptitm8. (md ge'neral Mand
ards. For the purpose of weight and balance 
('ontrol, the following tenHs, descriptions, and 
generaJ standards will apply. Deviations -from 
these standards by the individual operator due 
to the nature of his operation will be acceptahle. 

(1) Empty we£ght. The empty ,veight of 
an aircraft is considered to be the maximum 
gross weight less the following: 

(i) All fuel and oil, excepting system 
fuel and oil.' 

(ii) Drainable antidetonant. injector and 
de-icing fluids. 

(iii) ere;\\'" and baggage. 
(iv) Passengers and cargo (revenue and 

nonrevenue). 
(v) Removable passenger service equip

ment, food, magazines, etc., including drainable 
washing and drinking water. 

(vi) Emergency equipment. (over,vab::r, 
tropical, ft·igid). 

(vii) Other equipment, variable for 
flights. 

(viii) Flight spares (spark plugs, wheel, 
cylinder, etc.). 

(2) Operating 'weight. The basic operat
ing weight established by the air carrier for a 

• System fuel and 011 is that amount required to .fill both 
systems and the tanks, where applicable, up to the tank ont
lets to the engines. When oil Is used for propeU ... r feathering, 
such 011 ts Ineluded as system 011. 

particular model aircraft will include the fol
lowing standard items of the operator in addi
tion to the empty weight of the aircraft unless 
ot herwise specified: 

(i ) Normal oil quantity. 
(ii) Antidetonant injector and de-icing 

(\yinter) fluids. 
( iii) Crew and baggage. 
(tv) Passenger service equipment, in

cluding washing and drinking water, maga
zines, etc. 

(v) Emergency equipment, if required, 
for all flights. 

(vi) All other items of equipment con
sidered standard by the air carrier concerned. 

(3) Ai1'crajt, zero fuel weight. The zero 
fuel weight of an aircraft is the maximum 
weight authorized for such aircraft without 
fueL The weight of fuel carried in the fuse
lage, or equivalent locations, will be deducted 
from such maximum. 1Vhen zero fuel weight 
limitations or equivalent restrictions are speci
fied, proper provision for loading wl1l be made 
by the operator so that such structural limita
tions at'e not exceeded. 

(d) Aircraft 'weights. Aircraft weight and 
balance control will contain provisions for de
termining aircraft ,veights in accordance with 
the following procedures: 

(1) lndim'dud aircraft weights and 
changes. The loading schedule may utilize the 
individual weight of the aircraft in computing 
pertinent gross weight and balance,. The indi
vidual weight and balance of each aircraft will 
be reestablished at the specified reweighing 
periods. It also \",ill be reestablished w~enever 
the accumulated changes to the, operating 
weight exceeds plus or minus one-half of 1 
percent of the maximum landing weight or the 
cumulative change in eG position exceeds one
half of 1 perce,nt of the MAC. 

(2) Fleet 'weights, estabUshment and 
change8. For a fleet or group of aircraft of the 
same model and configuration, an average oper
ating fleet weight may be utilized if the operat
ing weights and CG positions are within the 
limits established herein. The fleet weight will 
be calculated on the following basis: 

(i) An operator's empty fleet weight will 
be. determinerl by weighing aire-raft according 
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to the following table: For fleet of 1 to 3, weigh 
all aircraft: for fleet of 4 to 9. we.igh 3 aircraft 
plus at least 50 percent of the number over 3; 
for fleet of o.er 9, weigh 6 aircraft plus at least 
10 percent of the number o.er 9. 

(ii) In choosing the aircra.ft to be 
weighed, the aircraft in the fleet having the 
highest time since last weighing should be se
leered. When the average empty weight and 
CG position has het'n determined for aircraft 
weighed and the basic operating fleet weight 
(winter and summpl'. if applicable) established, 
neeessary data should be e-ompnte-d for aircraft 
not weighed but which are e-onsidered eligible 
under such fleet weight. If the basic operating 
weight of any aircraft weighed or the cale-uIat.ed 
basic operating weight of any of the remaining 
aircraft in the fleet "aries by an amount morp 
than plus or minus one-half or 1 pt'r('ent or the 
maximum landing weight rrom the est.ablished 
basic operating fle!'! weight or the CG position 
varies more than plus or minus one-half of 1 
pere.ent of the "lL\'C from the fleet weight CG, 
that airplane will be omitted from that group 
and operated on its actual or ca1culatd oper
ating weight and (,G posit.ion. If it falls 
within the limits of another fleet or group, it 
may then become part of that operating fleet 
weight. In eases where the aircraft is within 
the operating- fleet weight tolerance but the 
CG position varies in exce&<; of the tolerance 
allowe-d, the aircraft may still be utilized under 
the applicable operating. fleet weight but with 
an individual CG position. 

(iii) Reestablishment of the operator's 
empty fleet weight or the operating fleet weight 
and corresponding CG positions may be accom
plished between weighing periods by calculation 
based on the current empty weight of the air
craft previously weighed for fleet weight pur
poses. Weighing for reestablishment of all 
fleet weights will be eonducted on a 2-vear basis 
unless shorter periods are desired b;' the air 
carrier. 

(3) Establishing initial !Night bef{)re 1l!'18 

inai:rcarrierserl·ice. Prior to being used in air 
carrier servi('e, eae-h aircraft will he weighed 
and the empty weight and center or gravity 
location established. Xew production trans
port category airerdt delivered to air carriers 
normally are weighed at the faC'tory and are 

eligible for air carrier oper,ttions without 
reweighing if the weight and balance records 
have been adjusted for alterations or modifiea· 
Hons to the aircraft. Aircraft transferred 
from one air carrier to another need not be 
weighed prior to utilization by the latter unless 
more than 24 ca.lendar months have elapsed 
since last weighing. 

(4) Periodic 1JJeighing-aircmft u.sing in
dividual weights. Aircraft operated under a 
loading schedule utilizing individual aircraft 
w('ights in computing the gross weight will be 
weighed at intervals of 24 calendar months. 
An air carrier may, however, apply for exten
sion of this weighing period for a particular 
model aircraft, when pertinent records and 
RetnaI routine weighing during the preceding 
2-1 months of air carrier operation show that 
weight and balance records maintained are suffi
ciently aecurat.e to indicate aircraft. weights 
within the established limitations. Such appli
cation should be limited to increases in incre
ments of 12 months and will be substantiated in 
each instance with at least two aircraft weigh
ings. Increases may not be granted which ex
ceed a time which is equivalent to the airera£1 
overhaul period. 

(5) Periodic weighing, aircmtt w:ing "fleet 
weights." Aircraft operating under fleet 
weights should be weighed in accordance with 
procedures outlined for the establishment of 
fleet weights. Since each fleet weight will be 
reestablished every 2 years and a specified num
bf'r of airC'rart weighed at sueh periods, no addi
tional weighing is eonsidered necessary. A 
rotation program should, however, be incorpo
rated so all aircraft in the fleet will be 
reweighed periodically. 

(6) Weighing p1'oeeaure. Normal pre
cautions, consistent. with good practices in the 
weighing procedure, such as checking for com
pleteness of the aircraft and equipment, deter
mining that fluids are properly accounted for, 
and that weighing is accomplished in an en
closed building preventing the effect of the 
wind, wi11 prevail. Any accept.able scales may 
be used for weighings provided they are prop
erly c!dibrated, zeroed and used in accordance 
with the manura('turer's instructions. Each 
scale should have been calibrated, either by the 
manufacturer or by a civil Department of 
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Weights and Measures, within 1 year prior to 
weighing any aircraft for this purpose unless 
the air carrier can show evidence which war
rants a longer period between calibrations. 

(e) Pa88engerweight8. The air carrier may 
elect to use either the actual passenger weight 
or the average passenger weight to compute 
passenger loads over any route, except in those 
cases where nonstandard weight passenger 
groups are carried. Both methods may be used 
interchangeably provided only one method is 
used for any flight from originating to termi
nating point of the particular trip or flight in
volved, except as indicated in subparagraph 
(3). Provisions will be incorporated in the 
load manifest to clearly indicate to personnel 
concerned whether actual or average passenger 
weights are to be used in computing the passen
ger load. 

(1) Actual pas8enge:rweight. Actual pas
senger weight may be determined by scale 
weighing of each passenger prior to boarding 
the aircraft, and such weight is to include minor 
articles carried on board by the passenger. If 
such articles are not weighed, the estimated 
weight is to be accounted for. The actual pas
senger weight may also be determined by ask
ing each passenger his weight and adding 
thereto a predetermined constant to provide 
for handcarried articles and also to cover pos
sible seasonal effect upon passenger weight due 
to variance in clothing weight. This constant 
may be approved for an air carrier on the basis 
of a detailed study conducted by the operator 
over the particular routes involved and during 
the extreme seasons when applicable. 

(2) Average passenger weight. An a-VBr
age weight of 160 pounds (summer) may be 
used for each adult passenger during the calen
dar period of May 1 through October 31. 

An average weight of 165 pounds (winter) 
may be used for each adult passenger during 
the calendar period from November 1 through 
April 30. 

An average weight of 80 pounds may be used 
for children between the ages of 3 and 12. 
Children above 12 years of age are classified as 
adults for the purpose of weight and balance 
computations. Children less than 3 years old 
are considered "babes in arms." 

The average passenger weight includes minor 
items normally carried by a passenger. 

(3) Nowtandard weight grQUps of pas
senger8. The average passenger weight method 
will not be used in the case of flights carrying 
large- groups of passengers whose average 
weight obviously does not conform with the 
normal standard weight. Actual weights will 
be used when a passenger load consists to a 
large extent of athletic squads or other special 
group which is smaller or larger than the U.S. 
average. Where such a group forms only a 
part of the total passenger load, the actual 
weights may be used for such group and average 
weights used for the balance of the passenger 
load. In such instances, a notation will be made 
on the load manifest, indicating number of per
sons in the spedal group and identifying the 
group (i.e., football squad, Blank Nationals, 
etc.). 

(f) Crew weight. The actual weight of crew 
members may be used or the following approved 
a,verage weights may be utilized: 

(1) Male cabin attendants 150 pounds; 
female cabin attendants 130 pounds. 

(2) All other crew members 170 pounds. 
(g) Passenger and crew baggage. Proce

dures should be provided so that all baggage, 
including that carried on board by the passen
gers, is properly accounted for. If desired by 
the air carrier, a standard crew baggage weight 
may be used. 

(h) Oente.r of gravity travel dtwring flight. 
The air carrier will show that the procedures 
fully account for the extreme variations in cen
ter of gravity travel during flight caused by all 
or any combination of the following variables: 

(1) The movement of a number of passen
gers and cabin attendants equal to the placarded 
capacity of the lounges or lavatories from their 
normal position in the aircraft cabin to such 
lounge or lavatory. If the capacity of such 
compartment is one, the movement of either one 
passenger or one cabin attendant, whichever 
most adversely affects the CG condition will be 
considered. When the capacity of the In vatory 
or lounge is two or more, the movement of that 
number of passengers or cabin attendants from 
positions evenly distributed throughout the air
craft may be used. Where seats are blocked off, 
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the movement of passengers and/or cabin at
tendants evenly distributed throughout only the 
actual loaded section of the aircraft will be used. 
The extreme movements of the cabin attendants 
carrying out their assigned duties within the 
cabin will be considered. The -.arions condi
tions will be combined in such a manner that the 
most adverse effect on the (,G will be obtained 
and so accounted for in the development of the 
loading schedule to assure the aircraft being 
loaded within the approved limits at an times 
during flight. 

(2) Landing gear retraction. Possible 
change in CG position due to landing gear re
traction will be investigated and results ac
counted for. 

(3) Fttel. The effect on the CG tr3\el of 
the aircraft during flight due to fuel used down 
to the required resern- fuel or to an a{'ceptable 
minimum reserve fuel established by the air 
carrier will be accounted for. 

(i) Fuel allowanee tor ta;eiing and runup. 
The weight and balance system may provide 
for a weight allowance of 3 pounds of fuel 
for each 100 horsepower (maximum continu
ous) aTailable to the airc.raft from aU its 
engines to be added to the maximum gross 
weight of t.he aircraft to compensate for fuel 
used during runup and taxiing. 

(j) Records. The weight and balance sys
tem will include methods by which the air 
carrier will maintain a complete, current, and 
continuous record of the weight and center of 
gravity of eaeh aircraft. Such records should 
reflect all alterations and changes affecting 
either the weight or balance of the aircraft, and 
will include a complete and current equipment 
list. 1Then fleet weights are used, pertinent 
computations should also be available in indi
vidual aircraft files. 

(k) Weight of jfu.id8. The weight of all 
fluids used in aircraft maT be established on 
the basis of actual weight: a standard volume 
conversion, or Ii Tolume con.-ersion utilizing ap
propriate temperature correction factors to ac
curately determine the weight by computation 
of the quantity of fluid on board. 

(Publisbed in 18 F.R. 8609, December 22, 1953. effec
ti"e January 1. 1954: amended in 20 F.R. 8559. May 
21, 1955. effective Jnne 15, 1955. ) 

40.51-2 Contents of manual (FAA inte1" 
?l'etations ll'hich. apply to sec. l/J.51 (a) (8». 
Information respecting takeoff, en route, and 
landing weight limitations appropriate for the 
use of flight operations personnel may be placed 
in a separate handbook or manual which is car
ried in the aircraft to which the data applies 
in lieu of placing such material in the operations 
manual. In such case, the operations manual 
must contain all l1ecessary instructions as to 
the handbook's or manuaFs location and use 
by the flight operations personnel. 

(Published in 22 F.R. 8435, May 16, 1957, effective 
.June 1. 1957.) 

40.52 Distribution of manual. 
(a) Copies of the entire manual, or appro

priate portions thereof, together with re
visions thereto shall be furnished to the 
following: 

(l) Appropriate ground operations and 
maintenance personnel of the air carrier; 

(2) Flight crew member; and 
(3) Authorized representatives of the 

Administrator assigned to the air carrier to 
act as aviation safety agents. 

(b) All copies of the manual shall be kept 
up to date. 

40.53 Airplane Flight Manual. 
(a) The air carrier shall keep current an 

approved Airplane Flight Manual for each 
typ'c of transport category airplane which it 
operates. 

(b) An approved Airplane Flight Manual 
or a manual complying with section 40.50 and 
containing information required for the Air
plane Flight Manual shall be carried in each 
transport category airplane. 

Airplane Requirements 

40.60. General. Airplanes shall be identi
fied, certificated, and equipped in accordance 
with the applicable air worthiness require~ 
ments of the regulations in this subchapter. 
No air carrier shall operate any airplane in 
scheduled operation unless such airplane 
meets the requirements of this part and is in 
an airworthy condition. In determining 
compliance with the applicable airworthi-
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ness requirements and operating limitations. 
an approved weight and balance control sys
tem based upon average. assumed. or esti
mated weights may be utilized. 

to.61 Airplane certification requirements. 
(a) Airplanes certificated on or before 

June 3fJ, 1942. Airplanes certificated as a 
basic type on or before June 30. 1942, shall 
either: 

(11 H'_!~"'l Iheir present airworthiness 
certification status and meet the require
ments of section 40.90, or 

(2) Comply with either the performance 
requirements of sections 4a.737-T through 
4a.750-T of this subchapter or the perform
ance requirements of section 4b.ll0 through 
4b.125 of this subchapter and in addition 
shall meet the requirements of section 40.70: 
Provided. That should any type be so quali
fied, all airplanes of anyone operator of the 
same or related types shall be similarly 
qualified and operated. 

(b) Airplanes certificated after June 30, 
1942. Airplanes certificated as a basic type 
after June 30, 1942. and used in passenger 
operation shall be certificated as transport 
category airplanes and shall meet the 
requirements of seetion 40.70. 

40.62 Airplane limitation for type of 
route. All airplanes used in passenger air 
transportation shall be multi-engine air
planes and shall comply with the following 
requirements: 

(a) Two- or three-engine airplanes. Two
or three-engine airplanes shall not be used 
in passenger-carrying operations unless ade
quate airports are so located along the route 
that the airplanes will at no time be at a 
greater distance therefrom than one hour of 
flying time in still air at normal cruising 
speed with one engine inoperative: Provided, 
That the Administrator may specify dis
tances greater or less than those set forth 
herein when he determines that the charac
ter of the terrain, the type of operation, or 
the performance of the airplanes to be used 
so permit or require. 

(b) Land airplanes on extended overwater 
routes. Lam' airplanes operated on flights 

involving extended overwater operations 
shall be certificated as adequate for ditching 
in accordance with the ditching provisions 
of Part 4b of this subchapter. 

40.63 Proving tests. 
(a) A type of airplane not previously 

proved for use in scheduled operation shall 
have at least 100 hours of proving tests, in 
addition to the airplane certification tests. 
accomplished under the supervision of an 
authorized representative of the Adminis
trator. As part of the lOO·hoUf total at least 
50 hours shall be flown over authorized 
routes and at least 10 hours shall be flown 
at night. 

(b) A type of airplane which has been pre
viously proved shall be tested for at least 
50 hours, of which at least 25 hours shall be 
flown over authorized routes, unless devia
tions are specifically authorized by the Ad
ministrator on the ground that the special 
circumstances of a particular case make a 
literal observance of the requirements of this 
paragraph unnecessary for safety, when the 
airplane: 

(1) Is materially altered in design, or 
(2) Is to be used by an air carrier who 

has not previously proved such a type. 
(c) During proving tests only those per

sons required to make the tests and those 
designated by the Board or the Administra
tor shall be carried. Mail, express, and other 
cargo may be carried when approved by the 
Administrator. 

40.63-1 M aterialty altered in design ( FAA 
interpretatioWf which apply to sec. fIJ.69(b) 
(J) ). A type of airplane will be considered to 
be materially altered in design when the alter
ations include, but are not necessarily limited 
to: 

( a) Installation of powerplants other than 
the po\verplants of a type simi.lar to those with 
which the aircra.ft is certificated. 

(b) Major alteration to the aircraft or its 
components which materially affects the flight 
characteristics. 

(Published in 18 F.R. 8611, DecembeI' 22, 1953, effec
tive JanuaI'Y 1, 1954.) 
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Airplane Performance Operating Limi
tations; Transport Category 

40.70 Transport category airplane oper
ating limitations. 

(a) In operating any passenger-carrying 
transport category airplane the provisions 
of sections 40.71 through 40.78 shall be com
plied with, unless deviations therefrom are 
specifically authorized by the Administrator 
on the ground that the special circumstances 
of a particular case make a literal observance 
of the requirements unnecessary for safety. 

(b) For transport category airplanes the 
performance data contained in the Airplane 
Flight Manual shall be applied in deter
mining compliance with these provisions. 
Where conditions differ from those for which 
specific tests were made, compliance shall 
be determined by interpolation or by compu
tation of the effects of changes in the specific 
variables where such interpolations or com
putations will give results substantially 
equaling in accuracy the results of a direct 
test. 

(c) No airplane shall be taken off at a 
weight which exceeds the allowable weight 
for the runway being used as determined in 
accordance with the take off runway limita
tions of the transport category operating 
rules of this part, after taking into account 
the temperature operating correction factors 
required by sections 4a.749a-T or 4h.117 of 
this subchapter, and set forth in the Airplane 
Flight Manual for the airplane. 

40.70-1 Det·iafi01l8 ( FAA 1'111es which apply 
to ·~e('. 40.70 ( a) ). An application for any 
deviation shall indude all supporting data and 
shall be forwarded to the F AA Aviation Safety 
District Office charged with the overall inspec
tion of the air carrier's operations. 

(Published in 18 F.R. 8678. December 24. 1953. effec
ti,e January 1. 1954.) 

40.70-2 Accuracy ot data (FAA policies 
Irhieh apply to gee. ¥J.70(b). The charts and 
data prepared by the air carrier for use of flight 
and operations personnel should be prepared 
with sufficient accuracy and clarity that the 
gross weight ami runway length values for 
specific operating conditions can be reproduced 

within a tole!'an~ of one-half of 1 percent by 
an independent recheck. 

(Published in 18 F.R. 7162, No-vemoor 11, 1953, effec· 
tive January 1, 1954.) 

40.70-3 Tennperaiure aec:ountability (FAA 
policies which apply to sec. 40.70(0)). The 
maximum permissible weight. for a given t.akeoff 
should be equal to the lowest of three "alues 
determined separately by consideration of (a) 
nccelerate-stop, (b) takeoff and climb out to 11 

50-foot height. and (c) the obstacle clearance 
condition. The established temperature ac
countability correction factors uppearing in the 
Airplane Flight Manuals are applied to the 
takeoff weights determined by the ac.celerate
stop and climb out t.o a 50-foot height. These 
,-alues may be used individually or in combina
tion, i.e., if a runway is considerably longer 
than is required to meet the aceelerate-stop and 
climb out to 50-root requirements standard 
temperature, then at temperatures higher than 
standard, takeoff , .... eight. need not be reduced 
as long as additional runway length is a,ail
able. \\11en the temperature reaches a value at 
which no addit.ional runway length remains, 
then a reduction in weight would be necessary. 
These factors do not apply to weights deter
mined by obstacle clearance considerations. If 
the takeoff 'veight at standard temperature is 
limited by obstruct.ion clearan~ rather than 
by the climb out to 50 feet or by the accelera,te
stop distance, a weight reduction need not be 
made for temperatures higher than standard 
until the temperature reaches a high enough 
value to use up the existing runway between 
that used for standard temperature (limited to 
less than the full runway because of obstacles) 
and the actual length. 

(Published in 18 F.R. 7162, November 11. 1953. 
effective January 1. 1954.) 

40.71 Weight limitations. 
(a) No airplane shall he taken off from 

any airport located at an elevation outside 
of the altitude range for which maximum 
take-off weights have been determined, and 
no airplane shall depart for an airport of 
intended destination or have any airport 
specifi~d as an alternate which is located at 
an elevation outside of the altitude range 
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for which maximum landing weights have 
been determined. 

(b) The weight of the airplane at take-off 
shall not exceed the authorized maximum 
take-off weight for the elevation of the air
port from which the take-off is to be made. 

(c) The weight at take-off shall be such 
that, allowing for normal consumption of 
fuel and oil in flight to the airport of in
tended destination, the weight on arrival 
will not exceed the authorized maximum 
landing weight for the elevation of such 
airport. 

40.71-1 Weig ht lbnitations ( FAA policie8 
widell. apply to 8ec. 40.71). The limitations 
imposed by section 40.71 of this part take into 
account only one operating variable, i,e., the 
elevation of the airport to be used as it affect$ 
the weight of the aircraft during take off or 
landing. Other operating variables, such as 
rim way length, gradient, wind and tempera
ture, are considered in other sections of Part 4:0. 
Compliance with this section does not present 
a particular' problem sinre the Airplane Flight 
Manllal provides performance dat.a fur ail'ports 
over a wide range of elevations. However, 
most manuals do not provide dat.a for opera
tions at airports below sea level. Section 40.71 
should not be construed as prohibiting opera
tions from airports below sea level, since sea 
level data in the Airplane Flight Manual, being 
conservative, may be applied to such airports. 

(Published in 18 F.R. 7163, N~,ember 11, 1953, effec· 
tive January 1,1954.) 

40.72 Take-off limitations to provide for 
engine failure. No take-off shall be made 
except under conditions which will permit 
compliance with the following requirements: 

(a) It shall be possible, from any point 
in the take-off up to the time of attaining 
the critical-engine-failure speed, to bring the 
airplane to a safe stop on the runway as 
shown by the accelerate-stop distance data. 

(b) It shall be possible, if the critical 
engine should fail at any instant after the 
airplane attains the eritical.engine-failure 
speed, to proceed with the take-off and attain 
a height of 50 feet, as indicated by the take
off path data, before passing over the end 
of the runway. Thereafter it shall be pos-

sible to clear all obstacles, either by at least 
50 feet vertically. as shown by the take..otf 
path data, or by at least 200 feet horiZontally 
within the airport boundaries and by at least 
300 feet horizontally after passing beyond 
such boundarie$. In determining the allow
able deviation of the Bight path in order to 
avoid obstacles by at least the distances 
above set forth, it shall be assumed that the 
airplane is not banked before reaching a 
height of 50 feet, as shown by the take-off 
path data, and that a maximum bank there
after does not exceed 15°. 

(c) In applying the requirements of para
graphs (a) and (b) of this section, correc
tions shall be made for any gradient of the 
take-off surface. To allow for wind effectf 
take-off data based on still air may be cor
rected by not more than 50 pereent of the 
reported wind component along the take-off 
path if opposite to the direction of take-off, 
and shall be corrected by not less than 150 
percent of the reported wind component if 
in the direction of take-off. 

40.72-1 Takeoff limitatio'n8 to provide for 
engine fai[;u.re (FAA policies 'which apply to 
!lec. fI).7f£). 

(a) Takeoff flight path. Diagram 1 is a pic
torial representation of the relationship re
quil'ed between the dimensions of an airport and 
it,,,; surroundings, and the performance of the 
ail·plane. It illustrates the takeoff flight path 
defined by the airworthiness requirements. 

(b) Airport data. Complete data concern
ing the airport dimensions and characteristics, 
such as runway lengths, runwa.y gradients, ob
struction heights and location, airport eleva
tion, and the nature and condition of airport 
areas other than pav£'d runways from \Vhich 
takeoffs might be made, are necessary for the 
determination of permissible takeoff weights. 
Tile most nearly complete and satisfactory 
source of such data is the series of Airport 
Obstruction Plans prepared by the U.S. De
partme.nt of Commerce Coast and Geodetic 
Survey. However, their Airport Obst.ruction 
Plan series does not yet completely cover the 
airports used by air carrier operators of trans
port category airplanes, and in addition, the 
Obstruction Plans do not present any data 
showing the natlll'e or condition of runway 8ur-

file:///vhich
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faces or other airport a!'t?a8 suitable for use 
in takeoff and landing. Furthermore, the Ob
struction Plans necessarily contain data which 
may be se,'eraI months old and which may not 
completely conform to the existing obstruc
tions. Therefore, it may be necessary, for the 
air carrier operator, to supplement its data 
with information obtained from other sources. 
However, gross weight data calculated on the 
basis of such data shottld be rechecked or re
calculated as soon as appropriate data from 
the Coast and Geodetic Surrey becomes 
a \·ailable. 

(c) RUnUY1Y8, 

(1) Xormally, only pan'd runways wiII be 
approwd for USe in takeoff. Howe\'er. in some 
caseS there may be a defined rectangular area 
hereinafter designated as a stopway at the end 
of a runway in the direction of takeoff. selected 
and apprQroo as a suitable area~ in which the 
aircraft can be stopped after an interrupted 
takeoff". The stopway should ha\'e the same 
width as the runway it augments. The stopway 
should be so prepared or I"onstructed as to 
enable the aircraft to come to a stop on it with
out hazard at the operating speeds that might 
be expected in this area after an interrupted 
takeoff. If it is de:oired to use a stopwu)' to 
meet the "climb to a 50-foot height" require
ment. the stopway should be suitable for the 
aircraft to traWNe it at takeoff speeds without 
hazard. 

(2) In all cases the takeoff should be as
sumed to begin on the pan:d runway and not on 
an nnpa,ed area. Xo allowance l1t>ed be made 
for th€' length of til€' airplane in determining 
what should be considered to be the proper 
point for beginning the takeoff. l .. imitations 
established by the airport operator may make it 
neces&'l.ry to stipulate that the beginning of the 
takeoff are~ bE' at S01))!.> point down the runway 
from the actual end of the pa\-ing. 

(d) TUrTiR to m'aid Ob,<:tl·Uf'timI8. 

(1) Section 40.i:2 pro, ides that after reach
ing a height of 50 feet, the aireraft may be 
turned with a bank not exceeding 15° to comply 
with the obstruction clearance criteria. Only 
one turn to a definite heading should be con
sidered in detailing the takeoff path. 

(2) The radius of turn resulting from a 
banked turn of 15° may be determined from the 
fonowing formula: 

Radius or tUrn = 1"2 X 0.25 feet 
where V=climb speed in m.p.h., TAB 

For example: at a climb speed of 120 m.p.h., 
the radius of turn for a 15° banked turn would 
be, 

120 X 120 X 0.25 = 3,600 feet 
The effects of wind in altering a flight path need 
not be considered unless they are large (% climb 
speed) and the angle of turn is more than 45" 
from the runway heading. 

(e) Effectof1>u;nway gradient. 
(1) The effect of l"UIlway gradient on the 

accelerate distance, decelerate (stopping) dis
tance. and ground run portion of the takeoff 
path may be calculated from the following 
equation or by other means by which the effects 
of gradient may be accurately or conservatively 
computed. 

8,~ [1±(/s~n'4)J 
where 8 C} = ac.ce1e1'a tion or deceleration distance 

with gradient. 
S= acc.eleration or deceleration distance 

without gradient. 
g= acceleration of gravity=32.2 itl 

sec2). 

r= appropriate speed, feet per second, 
True Air Speed (For accelerate 
and decelerate distances, use V l j 

for the takeoff path, use V 2 ). 

a= angle of grade with horizontal. 
The following sign cOHYentions (:!:) must be 
used in the above equation: 

['p/l ill grad;"" t 

acceJernte ( ) 
dpcelerate (+) 

Doumhm grart.fent 

accelerate (+) 
decelerate (-) 

(:2) The above formula is based on c.ertain 
simplifying assumptions, i.e., that a uniform 
grade exists and that the airplane is aceelerat~d 
uniformly throll/!hollt the ground run. Xeither 
of these Hs:mmptions \lIay be exactly correct, 
but the errors introdu('('d by ma\,ing such 
assumptions are small provided the airplane 
nceelel'ation Hnd the actnal point-to-point grade 
do not depart from the average values of those 
111I§1lIlitips by any great amonnt. 
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(3) The effect of gradient during the 
climbout should be determined by comparing 
the a.irplane rate of climb n-ith the change in 
runway elevation, to determine first the weight 
or wind condition at which the airplane clears 
the end of the runway and all obstacles by an 
actual 50 feet and second, that the airplane 
clears all points on the runway after takeoff. 

(4) For purposes of simplification in cal
culating the effect of runway gradient on the 
takeoff flight path, an average gradient con
sisting of the difference in ele.ation of the two 
ends of the runway dinded by the runway 
length may be used, provided that no inter
vening point on the runway lies more than 5 
feet above or below a straight line joining the 
two ends of the runway. In this case, the 
gradient effects on the acceleration portion of 
the takeoff flight path and for the accelerate
stop portion may be presented together in sim
ple chart form without introducing excessive 
errors. However, the actual gradient should 
be used for tbe climb-out segments of the flight 
path and in no case should the gradient be 
greater than the first segment climb. 

(5) In those ca.ses in which intermediate 
points on the runway depart more than five 
feet from the mean line, the gradient effects on 
the acceleration portions, the deceleration por
tion, and the climb portion of the flight path 
should be computed separately. An average 
gradient may be assumed for the ground run 
portion of the problem because the error result
ing therefrom is so small that a more rigorous 
treatmeut is not justified, provided a truly rep
resentative gradient is chosen. Where there 
are no reversals or significant changes in the 
runway slope during the ground run, the aver· 
age may be taken to be the difference in eleva
tion between the starting point and the point 
of atta.ining takeoff climh speed, V 2 divided 
by the distance between the two points. How
ever, if the gradient is not essentially constant, 
an average gradient should be assumed that 
more nearly parallels the high-speed portion 
of the a.ce.eJeration run, since the gradient has 
a greater effect on the distance traversed at 
high speed. The a.erage gradient selede.d in 
this way will usually serve for determining gra
dient effects on the acceleration distance in 

either the takeoff flight path or the accelerate
stop distance. An average gradient should be 
determined in the same way in determining the 
gradient effects on the stopping distance, while 
the actual gradient should be determined in 
checking the climb segment to the 50-foot point. 

(6) The operator may take advantage of 
the favorable effect of a downhill gradient on 
the takeoff flight path, if he wishes, but the un
favorable eft'ect of such a gradient on the stop
ping distance should be accounted for in all 
cases. 

(f) Effects of 'UJ'ind. 
(1) Section 40.72 permits the use of 50 

percent of the headwind component and re
quires consideration of 150 percent of any tail
wind component. 

The effect of wind on runway requirements 
can be determined by use of the following equa
tion~ 

(i) For all headwind components, and 
tailwind components of 10 m.p.h. or less, 

(
V2- V..,)t.8S 

8",=8 Va 

where S",= runway required with wind 
S= runway required, zero wind 

V:.>,= take-off safety speed (m.p.h.) 
V'" = - (1.5 X tail wind component) 

+ (.5 x headwind component) or, 
(ii) 1£ tailwind components in excess of 

10 m.p.h. are approved, the equation will be: 

S..,=S(V2V2VUJ 
Alternately, the exponent can 00 that which is 
determined to be appropriate to the separation 
or deceleration characteristics of the airplane 
type, as applicable. 

(2) For steady wind conditions, the wind 
velocity and direction will be used in computing 
the effective headwind and tailwind compo
nents, and the maximum gust velocity and most 
unfavorable direction will be used in computing 
the crosswind component. 

(Published In. 1S F.R. 7163, November 11, 1953, 
effective January I, 1954; amended in 19 F.R. 3327, 
June 5. 1954, effective June 20, 1954; amended in 19 
F.R. 7451. November 19, 1954, effective N()vember 80, 
1954; amended 20 F.R. 3559. May 21, 1005, effective 
June 15, 1955.) 
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40.73 En route limitations; all engines op
erating. No airplane shall be taken off at 
a weight in excess of that which would per
mit a rate of climb (expressed in feet per min
ute), with all engines operating, of at least 
6 "8. (when "s. is expressed in miles per 
hour) at an altitude of at least 1.000 feet 
above the elevation of the highest ground or 
obstruction within 10 miles on either side of 
the intended track. Transport category air
planes certificated under Part 4a of this sub
chapter are not required to comply with this 
section. For the purpose of this section it 
shall be assumed that the weight of the air
plane as it proceeds along its intended track 
is progressively reduced by nornlal consump
tion of fuel and oil. 

40.74 En route limitations; one engine in
operative. 

(a) No airplane shall be taken off at a 
weight in excess of that which would permit 
a rate of climb (expressed in feet per min
ute), with one engine inoperative, of at least 

( O.06_0~~8)V •• 2 

(when N is the number of engines installed 
and "sa is expressed in miles per hour) at 
an altitude of at least 1.000 feet above the 
elevation of the highest ground or obstruc
tion within' 10 miles on either side of the in
tended track, except that for transport cate
gory airplanes certificated under Part 4a of 
this subchapter, the rate of climb shall be 
0.02 ".02, 

(b) As an alternative to the provisions of 
paragraph (a) of this section, an air carrier 
may utilize an approved procedure whereby 
its airplanes are operated at an all-engine
operating altitude such that in the event of 
an engine failure the airplane can eontinue 
flight to an alternate airport where a landing 
can be made in accordance with the provi
sions of section 40.78, the flight path clearing 
all terrain and obstructions along the route 
within 5 miles on either side of the intended 
track by at least 2,000 feet. In addition, if 
such a procedure is utilized. subparagraphs 
(1) through (6) of this paragraph shall be 
complied with: 

(1) The rate of climb (as presented in 
the Airplane Flight Manual for the appro
priate weight and altitude) used in calculat
ing the airplane's flight path shall be dimin
ished by an amount. in feet per minute, equal 
to 

(0.06 0;8) V •• 2 

(when N is the number of engines installed 
and ,,~o is expressed in miles per hour) for 
airplanes certificated under Part 4b of this 
subchapter and by 0.02 " •• 2 for airplanes cer
tificated under Part 4a of this SUbchapter. 

(2) The aU-engine-operating altitude 
shall be such that. in the event the critical 
engine becomes inoperative at any point 
along the route. the flight will be capable 
of proceeding to a predetermined alternate 
airport by use of this procedure. For the 
purpose of determining the take-off weight, 
the airplane shall be assumed to pass over 
the critical obstruction following engine 
failure at a point no closer to the critical ob
struction than the nearest approved radio 
navigational fix: Provided, That the Admin
istrator may authorize a procedure estab
lished on a different basis where adequate 
operational safeguards are found to exist. 

(3) The airplane shall meet the provi
sions of paragraph (a) of this section at 1.000 
feet above the airport used as an alternate 
in this procedure. 

(4) The procedure shall include an ap
proved method of accounting for winds and 
temperatures which would otherwise ad
versely affect the flight path. 

(5) In complying with this procedure 
fuel jettisoning shall be permitted if the Ad
ministrator finds that the air carrier has an 
adequate training program, proper instruc
tions are given to the flight crew, and all 
other precautions are taken to insure a safe 
procedure. 

(6) The alternate airport shall be speci
fied in the dispatch release and shaH meet 
the provisions of section 40.390. 

(c) For the purposes of this section it shall 
be assumed that the weight of the airplane 
as it proceeds along its intended track is 
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progressively reduced by normal consump
tion of fuel and oil. 

40.75 En route limitations; two engines 
inoperative. The provisions of this section 
shall apply only to airplanes certificated in 
accordance with the performance require
ments of Part 4b of this subchapter. No air
plane having four or more engines shall be 
flown along an intended track except under 
the conditions of either paragraph (a) or 
paragraph (b) of this section. 

(a) No place along the intended track 
shall be more than 90 minutes al...-ay from an 
available landing area at which a landing 
can be made in accordance with the require
ments of section .to.78, assuming all engines 
to be operating at cruising power. 

(b) The take-off weight shall not be 
greater than that which would permit the air
plane, with the two critieal engines inopera
tive, to have a rate of climb in feet per minute 
equal to 0.01 V.} (V'o being expressed in 
miles per hour) along all points of the route. 
from the point where the two engines are 
assumed to fail simultaneously to the land
ing area, either at an altitude of 1,000 feet 
above the elevation of the highest ground or 
obstruction within 10 miles on either side of 
the intended track or at an altitude of 5,000 
feet. whichever is higher. The point where 
the two engines are 3...<ilSumed to fail shall be 
that point along the route which is most crit
ical with respect to the take-oft' weight. In 
showing compliance with this prescribed 
rate of climb, the following shall apply: 

(1) It shall be permissible to consider 
that the weight of the airplane as it proceeds 
along its intended track is progressively re
duced by normal consumption of fuel and oil 
with aU engines operating up to the point 
where the two engines are assumed to fail 
and with two engines operating beyond that 
point. 

(2) VVhere the engines are assumed to 
fail at an altitude above the prescribed min
imum altitude, compliance with the pre
scribed rate of climb at the prescribed mini
mum altitude need not be shown during the 
descent from the cruising altitude to the pre
scribed minimum altitude if, at the end of the 

descent and during the subsequent portion 
of the flight, the prescribed rate of climb is 
met at the prescribed minimum altitudes. 
The descent shall be assumed to be along a 
net Hight path and the rate of deseent for 
the appropriate weight and altitude shall be 
assumed to be 0.01 V8

0

2 greater than indi
cated by the performance information ap
proved by the Administrator. 

(3) If fuel jettisoning is provided, the 
airplane's weight at the point where the two 
engines are assumed to fail shall be consid
ered to be nca less than that whieh would 
include sufficient fuel to proceed to an avail
able landing area at which a landing can be 
made in accordance with the requirements 
of section 40.78 and to arrive there at an alti· 
tude of at least 1,000 feet directly over the 
landing area. 

40.76 Special en route limitations. The 
10-mile lateral distance specified in seetions 
40.73 through 40.75 may, for a distance of no 
more than 20 miles, be reduced to 5 miles, if 
operating VFR, or if air navigational faeili
ties are so loeated as to provide a reliable 
and accurate identification of any high 
ground or obstruction located outside of 
such 5-mile Iatel'al distanee but within the 
)~ile distance. 

-10.76-1 Special en I'mlte limitaticns (FAA 
policies u:nich apply to sec. fI).76) , No attempt 
is madE' to dassif:r specific types of navigational 
facilities as a('ceptable or unacceptable for the 
purposes of section 40.76, but each rase will be 
examined 011 its own merits. In general, how
ever, the facility should be of a type that gives 
the pilot a continuous fix of his position with 
an error of not more than 2 miles, or a continu
OilS on-cours!' indication with an error of not 
more than 2 miles, or a continuous indication of 
tlw bearil1~ and distnHce of the obstaclE' from 
the airplant', with an llccUl'acy adequate to al
low the pilot to turn I\\yay from the obstaele 
with ample clearancE'. .\ny mechanical or elE'c
trieal fadlitie>R that are to be acceptablE' should 
hE' thoroughly reliablE' regardless of went her or 
other operating conditions. Such considera.
tions only apply for IFR operations. 

(Published in 18 F.R. 7164. NoV"ember 11, 1953. effec· 
th"e JalmR1::y 1, 1954.) 
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40.77 Landing distance limitations; air
port of destination. No airplane shall be 
taken off at a weight in excess of that which 
under the conditions stated in this part 
would permit the airplane to be brought to 
rest at the field of intended destination 
within 60 percent of the effective length of 
the runway from a point 50 feet directly 
above the intersection of the obstruction 
clearance plane and the runway. For the 
purpose of this section it shall be assumed 
that the takeoff weight of the airplane is re
duced by the weight of the fuel and oil ex
pected to be consumed in flight to the field 
of intended destination. 

(a) It shall be assumed that the airplane 
is landed on the most favorable runway and 
direction in still air. 

(b) It shall be assumed, considering the 
probable wind velocity and direction, that 
the airplane is landed on the most suitable 
runway, taking due account of the ground 
handling- characteristics of the airplane type 
involved and other conditions (e.g., landing 
aids, terrain, etc.) and allowing for the effect 
on the landing path and roll of not more than 
50 percent of the wind component along the 
landing path if opposite to the direction of 
landing, or not less than 150 percent of 
the wind component if in the direction of 
landi.ngo 

(c) If the airport of intended destination 
\\ ill not permit full compliance with para
graph (h) of this section, the airplane may 
be taken off if an altemate airport is desig
nated which permits compliance with section 
40.78. 

·W.77-1 f.(/{ir/ing (!i.~tmiN' limit/lt/on.I': ail'~ 
flO"" of d'st;hfJti01! (FeLl poliries Il'hich apply 
to ,~ec. !,O.77). 

(a) :-:'p.dion 40.77 estnblishef! two major COl1~ 
si,lpmt ions in IIp(erlllilling the ppI'misslble land
illg wpight at the airport of (lpstination. The 
iirC'r is that the ail',~ruft weight win be such on 
arriY(l I that it ran be landed within 60 pereent 
of the eifertive landing length of the most fa
vorably (nommlly the longest) runway in still 
air. This maximum weight for an airport/air
('!'Hft ('olifigul'lltion, onee I'stahlished, remains 
collstallt and ('amlOt be ex('~eded, regardless of 
wind conditiOlls. 

(b) The second is that consideration be given 
to the maximum \veight that will be permitted 
due to the necessity of using another runway 
because of the probable wind condition, ground 
handling charucteristics of the aircraft, land
ing aids, etc. This consideration may result in 
a lower gross weight than permitted in para
graph (a) of this section, in which case, dis· 
patch must be based on this lesser weight. 

(c) The probable wind referred to in (b) of 
this section, is the wind forecasted to exist at 
the time of arrival. 

( d) If the rorec.ast conditions are such that 
consideration of the requirements in section 
40.77 (b) would preclude a landing at the in
tended destination, the aircraft may be dis
patrhed if nn alternate airport is designated 
which permits compliance with section 40.78, 

( e) (1) If a flight bas been properly d18-
patrhed, hut ftl'l'iYes at the destination with a 
wright higher than anticipated due to unex
peded wind cond,itions or fuel consumption, 
section 40.77 (b) should not be construed as pro
hibiting a landing at the oyerweight condition, 
pl'oyided the crosswind and/or tailwind oper
ating limitations are not exceeded. 

(2) If conditions are such that the C1'05S

\vind and/or tai1wil1(\ 1imitations will be ex
ceeded thp flight must proceed to its alternate, 
if one has heen named to meet the requirements 
of sedion 40.77 (b) . However, if an alternate 
was not pro'deled, and upon arrival the wind 
conditions were such that the crosswind and/or 
taiiwillcllilllitatiolls would be exceeded., the pi
lot shollld exercise the aut.hority granted him 
ill secti Oil 40.360 ( a) , 

(f) For application of the wind components 
as allmyed in section 40.77 (b L refer to section 
40.7:2-1 (f) . 

(Published in 18 F.R. 7164. November 11, 1968, efi'ee
tin' January 1.1954.) 

40.78 Landing distance limitations; alter
nate airports. No airport shall be desig
nated as an alternate airport in a dispatch 
release unless the airplane at the weight an
ticipated at the time of arrival at such air
port can comply with the requirements of 
section 40.17: Provided, That the airplane 
can be brought to rest within 70 percent of 
the effective length of the runway. 
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Airplane Performance Operating Limi. 
tations; Nontransport Category 

40.90 Nontransport category airplane op
erating limitations. In operating any large, 
nontransport category airplane in passenger 
service, the provisions of sections 40.91 
through 40.94 shaH be complied with. unless 
deviations therefrom are specifically author
ized by the Administrator on the ground 
that the special circumstances of a particu
lar case make a literal observance of the 
requirements unnecessary for safety. Per· 
formance data published or approved by the 
Administrator for each such non transport 
category airplane shall be used in determin
ing comp Hance with the provisions of sec
tions 40.91 through 40.94. 

40.90-1 Performance data (FAA rule.q 
which apply to sec. !/J.90). Performance data 
published by the Administrator to determine 
performanee requirements in relation to the 
airports to be used and the areas to be tra,ersed 
are set forth in figures 1 through 10 5 and se('
tion 40.91-l(b). For the purpose of determin
ing performance data, figures 1. 3, 6 and 6.-\, 
"paved runway'! shall mean pa,ed with asphalt 
or concrete. Figures 2, 4, 7 and 7 A shaH be 
used for all other runway snrfaces. except in 
individual cases where the Administrator finds 
that a particular runway surface justifies the 
use of the paved runway data or a specific 
correction factor. Data based on flight tests 
conducted under the supemsion of FAA Air
craft Engineering Di,ision and approved by 
the Administrator may be used in lieu of the 
published data. An application for any de
viation shall include all supporting data and 
shall be forwarded to the FAA A nation Safety 
District Office charged with the o.erall inspec
tion of the air carriers' operations. 

(Published in 18 F.R. 8678, December 24, 1953; 
amended 19 F.R. 747, February 9. 1954.) 

40.91. Takeoff limitations. No takeoff 
shall be made at a weight in excess of that 
which will permit the airplane to be brought 

II The charts are presented In graph form for ~elected 

values. Otber values may be determl.lled by Interpolation or 
extrapolation. provided the operating and strnctnral lim1ta· 
ttons are not exceeded. Examples which explaln the uS(' of 
figures 1 to W, inclUSive, will be found In the Appendix. 

to a safe stop within the effective length of 
the runway from any point during the take
off up to the time of attaining 105 percent of 
minimum control speed or 115 percent of the 
power-off stalling speed in the takeoff con
figuration, whichever is the greater. In ap
plying the requirements of this section: 

(a) It may be assumed that takeoff power 
is used on all engines during the accelera
tion; 

(b) Account may be taken of not more 
than 50 percent of the reported wind com
ponent along the takeoff path if opposite to 
the direction of takeoff. and account shall 
be taken of not less than 150 percent of the 
reported wind component if in the direction 
of the takeoff ; 

(c) Account shall be taken of the average 
runway gradient when the average gradient 
is greater than Vz percent. The average run
way gradient is the difference between the 
elevations of the end points of the runway 
divided by the total length; 

(d) It shall be assumed that the airplane 
is operating in the standard atmosphere. 

40.91-1 Takeoff limdtatwns (FAA rules 
11)hich apply to sec. 40.91). 

(a) Figures 1, 2, 3, 4, 8, 9, and 10 shall be 
used in determining takeoff limitations. The 
weight or de-icing equipment, when installed, 
must be included in the computations of allow
able takeoff weights. 

(b) If the gradient of the runway exceeds 
% percent, the effect of the tota1 average gradi
ent shall be aecounted. for. The effect of gradi
ent. shall be calculated as shown in figure 11 or 
by any other method by which the effect of 
gradient may be accurately or conservatively 
computed. 

(c) The maximum allowable takeoff weight 
from sod runways shall be the lesser gross 
weight as determined by application of the ef
fective length to the appropriate takeoff table 
(.figure 1 or 3) and by application of the actual 
runway length to the corresponding takeoff 
table (figure 2 or 4). Figures 1 and 3 are used 
to determine the maximum allowable gross 
weight which wi1l permit the aircraft to take 
off within the effective runway length, while 
figures 2 and 4 are used to determine the maxi-
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mum allowable gross weight which will permit 
the. particular aircraft to be accelerated and 
brought to a full stop within the actual length 
of available runway_ 

(Published in 18 F.R. 8tl79, December 24, 1953, eft'ee
tive January 1, 1954; amended In 19 F.R. 5658, Sep
tember 8, 1954, effective October 1. 1954.) 

40.91-2 Takeoff limitations (FAA policies 
which apply to sec. 40.91). 

(a) The maximum tailwind component 
should be 10 m.p.h. unless another value has 
been approved by the Administrator. 

(Published in 18 F.R. 6617, >October 17,1953, effeetive 
January 1, 1954; amended in 19 F.R. 3328, June 5, 
1954, effeeUve June 20,1954.) 

40.92 En route limitations; one engine in
operative. 

(a) No take-off shall be made at a weight 
in excess of that which will permit the air
plane to climb at a rate of at least 50 feet 
per minute with the critical engine inopera
tive at an altitude of at least 1,000 feet above 
the elevation of the highest obstacle within 
5 miles on either side of the intended track or 
at an altitude of 5,000 feet, whichever is the 
higher: Provided. That in the alternative an 
air carrier may utilize a procedure whereby 
the airplane is operated at an altitude such 
that, in event of an engine failure, the air
plane can clear the obstacles within 5 miles 
on either side of the intended track by 1,000 
feet, if the air carrier can demonstrate to 
the satisfaction of the Administrator that 
such a procedure can be used without im
pairing the safety of operation. If such a 
procedure is utilized, the rate of descent for 
the appropriate weight and altitude shall be 
assumed to be 50 feet per minute greater than 
indicated by the performance information 
publislied or approved by the Administrator. 
Before approving such a procedure, the Ad
ministrator shall take into account, for the 
particular route, route segment, or areas con
cerned, the reliability of wind and weather 
forecasting, the location and types of aids to 
navigation, the prevailing weather condi· 
tions, particularly the frequency and amount 
of turbulence normally encountered, terrain 
features, air traffie control problems, and all 

other operational factors which affect the 
safety of an operation utilizing such a pro
cedure. 

(b) In applying the reqnirements of para
graph (a) of this section, it shall be assumed 
that: 

(1) The critical engine is inoperative; 
(2) The propeller of the inoperative en

gine is in the minimum drag position; 
(3) The wing flaps and landing gear are 

in the most favorable positions; 
(4) The operative engine or engines are 

operating at the maximum continuous power 
available; 

(5) The airplane is operating in the 
standard atmosphere; and 

(6) The weight of the airplane is pro
gressively reduced by the weight of the an
ticipated consumption of fuel and oil. 

40.92-1 En r()'U)te limritations (FAA rules 
which apply to 8ec. 40.9'£). 

(a) Figure 5 shall be used in determining 
the en route limit.ations. An application for 
approval of "drift-down" procedures shall in
dude all supporting data.. The application will 
be forwarded to the FAA Aviation Safety Dis
trict Office charged with the overall inspection 
of the air carriers operations. 

(Publisbed in 18 F.R. 8679. December 24, 1958, effec
tive January I, 1954.) 

40.93 Landing distance limitations; air
port of intended destination. No take-off 
shall be made at a weight in excess of that 
which, allowing for the anticipated weight 
reduction due to consumption of fuel and oil, 
will permit the airplane to be brought to a 
stop within 60 percent of the effective length 
of the most suitable runway at the airport 
of intended destination. 

(a) This weight shall in no instance be 
greater than that permissible if the landing 
were to be made: 

(1) On the runway with the greatest 
effective length in still air, and 

(2) On the runway required by the prob
able wind, taking into aecount not more than 
50 percent of the probable headwind compo
nent and not less than 150 percent of the 
probable tail·wind component. 
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(b) In applying the requirements of this 
section it shall be assumed that: 

(I) The airplane passes directly over 
the interSection of the obstruction clearance 
plane and the runway at a height of 50 feet in 
a steady gliding approach at a true indicated 
air speed of a t least 1.3 V'o; 

(2) The landing is made in such a man
ner that it does not require any exceptional 
degree of skill on the part of the pilot; and 

(3) The airplane is operating in the 
standard atmosphere. 

W.93-1 Landing di8tance 7imitrrtion.~ (F.·Ll 
l'ules which apply to 8fe. ~0.93). 

( a) Figures 6. 8, 9. and 10 shall be used in 
determining land in/! distan('f' limitation;: on 
pa,ed runways. 

(b) Figures 7. 8, 9, and 10 shall be nSPd in 
determining landing distanre limitation,;: on sod 
runways. 

I Published in 18 F.R. 8679. De<'I>mb€'l' 24. 19-33, t>ffE'<'
tive January 1. 1954.) 

40.93-2 Landing diMal!l.'e limitation.~: air
port of aesti.nntlon (FAA polirifs lC'hi"h oppry 
to 8ee. 40.93). 

(a) Section 40.93 establishes two major con
siderations in determining the permissible land
ing weight at the airport of destination. The 
first is that the aircraft "eight will be such on 
am_al that it ean be landed within 60 percent 
of the effedi.e landing length of the most fa~ 
\orable (noMllally the longest) runway in still 
air. The maximum weight for an airport/air
craft configuration, oncE" established, remains 
constant and cannot 00 exceeded. regardles.~ of 
wind conditions. 

(b) The second is that consideration be gi"'en 
to the maximum weight that will bE" permitted 
due to the necessity of using another runway 
because of the prolmhle wind condition. ground 
handling characteristics of the aircraft. land· 
ing aids. etc. This consideration may result in 
a lo\\'er gross weight than permitted in para
graph (a) of this section, in \\'hieh case, dis
patch must be based on this lesser weight. 

(c) The probable wind referred to in para
graph (b) of this section is the "lnd forecasted 
to exist at the time of arrival. 

( d) If the forecast eonditions are su{',h that 
consider'ation of the requirements in section 
40.93(a) (2) would preclude a landing at the 
intended destination, the aircraft may be dis
patched if an alternate airport 1S designated 
which permits compliance with section 40.94. 

(e) If a flight has been properly dispatched, 
but arrives at the destination with a weight 
higher than anticipated due to unexpected wind 
conditions or fuel consumption, section 40.93 (a) 
(2) should not be construed as prohibiting a 
landing at. the o\'erweight eondition, provided 
the crosswind and/or tailwind operating limita
tions are not exceeded. 

If conditions are such that the crosswind 
and lor tailwind limitations will be exceeded, 
thE' flight must. proceed to its alternate, if one 
has been named to meet the requirements of 
section 40.93 (a) (2). Ho',ever. if an alternate 
was not provided, and upon arrival the \\'ind 
conditions were such that the crosswind and/or 
tailwind limitations would 00 exceeded, the pilot 
should exercise the authority granted him in 
section 4O.360( a). 

(f) For application of the wind components 
as allowed in section 40.93(a) (2)~ refer to sec
tion 40.72-1 (f). 

(g) The maximum tailwind component 
should be 10 m.p.h., unless another value has 
been approved by the Administrator. 

(Published in 18 F.R. 6617, OC'tober 17,1003, eff€'Cth'e 
January 1, 1954; amended in 19 F.R. 3328, June 5, 1954, 
effective June 20, 1954.) 

40.94 Landing distance limitations; alter
nate airports. No airport shall be desig
nated as an alternate airport in a dispatch 
release unless the airplane at the weight an
ticipated at the time of arrival at such air
port can comply with the requirements of 
section 40.93: Provided, That the airplane 
can be brought to rest within 70 percent of 
the effective length of the runway. 

40.94-1 Landing di~tance limitations,' alter
nate airport.<) (FAA rules which apply to sec. 
4-0.94) • 

(a) Figures 6A, 8, 9, and 10 shall be used ill 
determining landing distance limitations on 
payed runways. 
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(b) Figures 7A, 8, 9, and 10 shall be used 
in determining landing distance limitations on 
sod runways. 

(Published iu 19 F.R. 5659, September 8, 1954, etfec
th'e October 1, 1954.) 

Special Airworthiness Requirements 

40.110 Fire prevention. All airplanes 
used in passenger service, powered by en
gines rated at more than 600 horsepower 
each for maximum continuous operation and 
which have not been certificated in accord
ance with the provisions of Part 4b of this 
subchapter in effect On or after November 1, 
1946, shall comply with the requirements 
contained in sections 40.111 through 40.143: 
Provided, That if the Administrator finds 
that in particular models of existing air
planes literal compliance with specific items 
of these requirements might he extremely 
difficult of accomplishment and that such 
compJiance would not contribute materially 
to the objective sought, he may accept such 
measures of compliance as he finds will ef
fectively accomplish the basic objectives of 
these regulations. 

40.111 Susceptibility of materials to fire. 
The Administrator shall prescribe the heat 
conditions and testing procedures which any 
specific material or individual part must 
meet whet'e necessary for the purpose of ap
plying the following defined terms: fire
proof, fire-resistant, flame-resistant, flash
resistant, and flammable. 

40.112 Cabin interiors. All compart
ments occupied or used by the crew or pas
sengers shall comply with the following 
provisions: 

(a) Materials shall in no case be less than 
flash-resistant. 

(b) The wall and ceiling linings, the cov
ering of all upholstering, floors, and furnish
ings shall be flame-resistant. 

(c) Compartments where smoking is to be 
permitted shaH be equipped with ash trays 
of the self-contained type which are com
pletely removable. All other compartments 
shall be placarded against smoking. 

(d) All receptacles for used towels, pa
pers, and wastes shall be of fire-resistant 
material and shall incorporate covers or 
other provisions for containing possible fires 
started in the receptacles. 

40.113 Internal doors. Where internal 
doors are equipped with louvres or other 
ventilating means, provision convenient to 
the crew shall be made for closing the flow 
of air through the door when such action is 
found necessary. 

40.114 Ventilation. All passenger and 
crew compartments shall be suitably venti
lated. Carbon monoxide concentration shall 
not exceed one part in 20,000 parts of air, and 
fuel fumes shall not be present. Where par
titions between compartments are equipped 
with louvres or other means allowing air to 
flow hetween such compartments, provision 
convenient to the crew shall be made for clos
ing the flow of air through the louvres or 
other means when such action is found 
necessary. 

40.115 Fire precautions. Each compart. 
ment shall be designed so that, when used for 
the purpose of storing cargo or baggage, it 
shall comply with all of the requirements 
prescribed for cargo or baggage compart
~ents. It shall include no controls, wiring, 
lines, equipment, or accessories the damage 
or failure of which would affect the safe op
eration of the airplane, unless such item is 
adequately shielded, isolated, or otherwise 
protected so that it cannot be damaged by 
movement of cargo in the compartment, and 
so that any breakage or failure of such item 
would not create a fire hazard in the com
partment. Provision shall be made to pre
vent cargo or baggage from interfering with 
the functioning of the fire-protective features 
of the compartment. All materials used in 
the construction of cargo or baggage com~ 
partments, including tie-down equipment, 
shall be flame-resistant or better. In addi
tion, all cargo and baggage compartments 
shall include provisions for safeguarding 
against fires according to the following clas
sifications: 

(a) Cargo and baggage compartments 
shall be classified in the "A" category, if pres-
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ence of a possible fire therein can be readily 
discernible to a member of the crew while 
at his station, and if all parts of the compart
ment are easily accessible in Hight. A hand 
fire extinguisher shall be available for such 
compartment. 

(b) Cargo and baggage compartments 
shall be classified in the "B" category, if suf
ficient access is provided while in flight to 
enable a mem ber of the crew to move by hand 
all contents and to reach effectively all parts 
of the compartment with a hand fire extin
guisher. Furthermore, the design of the 
compartment shall be such that, when the 
access provisions are being used, no hazard
ous quantity of smoke, flames, or extinguish
ing agent will enter any compartment occu
pied by the crew or passengers. Each com
partment in this category shall be equipped 
with a separate system of an approved type 
smoke detector or fire detector to give warn
ing at the pilot or flight engineer station. 
Hand fire extinguishers shall be readily 
available for use in all compartments of this 
eategory_ Compartments in this category 
shall be completely lined with fire-resistant 
material, except that additional service lin
ing of Hame-resistant material may be em
ployed. 

(e) Cargo and baggage compartments 
shaH be classified in the "c" category. if 
they do not conform with the requirements 
for the "A" or "B" categories. Each com
partment of the "C" category shall be 
equipped with: (1) A separate system of an 
approved type smoke detector or fire detec
tor to give warning at the pilot or fl.ight 
engineer station, and (2) an approved built
in-fire-extinguishing system controlled from 
the pilot or flight engineer station. Means 
shall be provided to exclude hazardous quan
tities of smoke, Hames, or extinguishing 
agent from entering into any compartment 
occupied by the crew or passengers. VentHa
tion and drafts shall be further controlled 
within each such cargo or baggage compart
ment to the ex.tent that the ex.tinguishing 
agent provided can control any fire which 
may start within the compartment. All 
cargo and baggage compartments of this cat-

egory shall be completely lined with fire-re
sistant material, except that additional 
service lining of Hame-resistant material 
may be employed. 

40.116 Proof of compliance. Compliance 
with those provisions of section 40.115 which 
refer to compartment accessibility. the entry 
of hazardous quantities of smoke or ex
tinguishing agent into eompartments oe
cupied by the crew or passengers, and the 
dissipation of the extinguishing agent in 
category "c" compartments shall be demon
strated by tests in Hight. It shall also be 
demonstrated during these tests that no in
advertent operation of smoke or fire detec
tors in adjacent or other compartments with· 
in the airplane would occur as a result of fire 
contained in anyone compartment, either 
during or after extinguishment. unless the 
extinguishing system floods such compart
ments simultaneously. 

40.117 Propeller de-wing fluid. If com· 
bustible tluid is used for propeller de-icing, 
the provisions of section 40.131 shall be.com
plied with. 

40.118 Pressure cross-feed arrangements. 
Pressure cross-feed lines shall not pass 
through portions of the airplane devoted to 
carrying personnel or cargo unless means 
are provided to permit the tlight personnel to 
shut oft' the supply of fuel to these lines, or 
unless the lines are enclosed in a fuel and 
fumeproof enclosure that is ventilated and 
drained to the exterior of the airplane. Such 
enclosures need not be used if these lines in
corporate no fittings on or within the person
nel or cargo areas and are suitably routed or 
protected to safeguard against accidental 
damage. Lines which can be isolated from 
the remainder of the fuel system by means 
of valves at each end shall incorporate pro
visions for the relief of excessive pressures 
that may result from exposure of the iso
lated line to high ambient temperatures. 

40.119 Location of fuel tanks. Location 
of fuel tanks shall comply with the provi. 
sions of section 40.132. In addition. no por
tion of engine nacene skin which lies im
mediately behind a major air egress opening 
from the engine compartment shall act as 
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the wall of an integral tank. Fuel tanks 
shall be isolated from personnel compart
ments by means of fume- and fuel-proof 
enclosures. 

40.120 Fuel system lines and fittings. 
Fuel Hnes shaH be installed and supported 
in a manner that will prevent excessive vi
bration and will be adequate to withstand 
loads due to fuel pressure and accelerated 
flight conditions. Lines which are connected 
to components of the airplane between 
which relative motion may exist shall in
corporate provisions for flexibility. Flexible 
connections in lines which may be mider 
pressure and subjected to axial loading shall 
employ Hexible hose assemblies rather than 
hose clamp connections. Flexible hose shaH 
be of an acceptable type or proven suitable 
for the particular application. 

40.121 Fuel lines and fittings in desig
nated fire zones. Fuel lines and fittings in 
al1 designated fire zones (see sec. 40.131) 
shall comply with the provisions of section 
40.134. 

40.122 Fuel valves. In addition to the re
quirements contained in section 40.133 for 
shutoff means, all fuel valves shall be pro
vided with positive stops or suitable index 
provisions in the "on" and "off" positions 
and shall be supported in such a manner 
that loads resulting from their operation or 
from accelerated flight conditions are not 
transmitted to the Hnes connected to the 
valve. 

40.123 Oil lines and fittings in designated 
fire zones. Oil lines and fittings in all desig
nated fire zones (see sec. 40.131) shall comply 
with the provisions of section 40.134. 

40.124. Oil valves. Requirements of sec
tion 40.133 for shutoff means shaH be com
plied with. Closing of oil shutoff means 
shaU not prevent feathering the propeller, 
unless equivalent safety provisions are in
corporated. All oil valves shall be provided 
with positive stops or suitable index pro
visions in the "on" and "off" positions, and 
shall be supported in such a manner that 
loads resulting from their operation or from 
accelerated flight conditions are not trans
mitted to the lines attached to the valve. 

40.125 Oil system. drains. Accessible 
drains shall be provided to permit safe drain
age of the entire oil system and shall in
corporate means for positive or automatic 
locking in the closed position. (See also sec. 
40.135.) 

40.126 Engine breather line. Engine 
breather lines shall be so arranged that con
densed water vapor which may freeze and 
obstruct the line cannot accumulate at any 
point. Breathers shall discharge in a loca
tion which will not constitute a fire hazard 
in case foaming occurs and,so that oil emit
ted from the line will not impinge upon the 
pilots' windshield. The breather shall not 
discharge into the engine air induction sys
tem. (See also sec. 40.135.) 

40.127 Fire walls All engines, auxiliary 
power units fuel-burning heaters, and other 
combustion equipment which are intended 
for operation in Hight shall be isolated from 
the remainder of the airp1ane by means of 
fire walls of shrouds, or other equivalent 
means. 

40.128 Fire-wall construction. Fire walls 
and shrouds shall be constructed in such a 
manner that no hazardous quantity of air, 
fluids, or Harne can pass from the engine com
partment to other portions of the airplane. 
All openings in the fire wall or shroud shall 
be sealed with close-fitting fireproof grom
mets, bushings, or fire-wall fittings. Fire 
walls and shrouds shaH be constructed of 
fireproof material and shall be protected 
against corrosion. The following materials 
have been found to comply with this require
ment: 

(a) Heat and corrosion resistant steel 
0.015 inch thick; 

(b) Low carbon steel, suitably protected 
against corrosion, 0.018 inch thick. 

40.129 Cowling. Cowling shall be con .. 
structed and supported in such a manner as 
to be capable of resisting all vibration, iner
tia, and air loads to which it may normally 
be subjected. Provision shall be made to 
permit rapid and complete drainage of all 
portions of the cowling in all normal ground 
and flight attitudes. Drains shall not dis· 
charge in locations constituting a fire haz-
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ard. Cowling, unless otherwise specified by 
these regulations. shall be constructed of 
fire-resistant material. Those portions of 
the cowling which are subjected to high tem
peratures due to their proximity to exhaust 
system parts or exhaust gas impingement 
shall be constructed of fireproof material. 

40.130 Engine accessory section dia
phragm. 'Lnless equivalent protection can 
be demonstrated by other means, a dia
phragm shall be pronded on air-cooled 
engines to isolate the engine po ... · .. er section 
and all portions of the exhaust system from 
the engine accessory compartment. This 
diaphragm shall comply with the provisions 
of section 40.128. 

-10.131 Powerplant fire protection. Engine 
accessory sections. installations ' .... here no 
isolation is pro\ided between the engine and 
accessory compartment, also regions wherein 
lie auxiliary power units, fuel-burning heat· 
ers, and other combustion equipment shan 
be referred to as designated fire zones. Such 
zones shall be protected from fire by compli
ance with sections 40.132 through 40.135. 

40.132 Flammable fluids. No tanks or 
resenoirs which are a part of a system con
taining flammable fluids or gases shall be lo
cated in designated fire zones, except where 
the fluid contained, the design of the system, 
the matuials used in the tank, the shutoff 
means, and aU conections, lines, and controls 
are such as to provide equivalent safety. Not 
less than % inch of clear air space shall be 
provided between any tank or reservoir and 
a fire wall or shroud isolating a designated 
fire zone. 

·IO.133 Shutoff means. Means for each 
individual engine shall be prodded for 
shutting off or otherwise preventing hazard
ous quantities of fuel. oil. de-jeer, and other 
flammable 6uids from 60wing into, within, or 
through any designated fire zone, except that 
means need not he provided to shut oft' flow 
in lines forming an integral part of an en
gine. In order to facilitate rapid and effec
tive control of fires. such shutoff means shall 
permit an emergency operating sequence 
which is compatible with the emergency op
eration of other equipment, such as feather-

ing the propeller. Shutoff means shall be lo
cated outside of designated fire zones, unless 
equivalent safety is provided (see sec. 40.132). 
and it shall be shown that no hazardous 
quantity of such flammable 6uid will drain 
into any designated fire zone after shutting 
off' has been accomplished. Adequate pro
visions shall be made to guard against in
advertent operation of the shutoff means and 
to make it possible for the crew to reopen the 
shutoff means after it has once been closed. 

40.134 Lines and fittings. All lines and 
fittings for same located in designated fire 
zones which carry flammable fluids or gases 
and which are under pressure, or which at
tach directly to the engine. or are subject to 
relative motion between components. exclu
sive of those lines and fittings forming an 
integral part of the engine, shall be flexible, 
fire-resistant lines with fire-resistant, fac
tory-fixed, detachable, or other approved 
fire-resistant ends. Line; and fittings which 
are not subject to pressure or to relative mo
tion between components shaH be of fire-reo 
sistant materials. 

40.135 Yent and drain lines. All vent and 
drain lines and fittings for same located in 
designated fire zones and which carry flam
mable fluids or gases shall comply with the 
provisions of section 40.134, if the Adminis
trator finds that rupture or breakage of a 
particular drain or vent line may result in a 
fire hazard. 

40.136 Fire-extinguishing systems. 
(a) Unless it can be demonstrated that 

equivalent protection against destruction of 
the airplane in case of fire is provided by the 
use of fireproof materials in the nacelle and 
other components which would be subjected 
to Harne, fire-extinguishing systems shall be 
provided to serve all designated fire zones. 

(b) Materials in the fire-extinguishing 
system shall not react chemically with the 
extinguishing agent so as to constitute a 
hazard. 

40.137 Fire-extinguishing agents. Extin
guishing agents employed shall be methyl 
bromide, carbon dioxide, or any other agent 
which has been demonstrated to provide 
equivalent extinguishing action. If methyl 
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bromide or any other toxic extinguishing 
agent is employed. provisions shall be made 
to prevent the entrance of harmful concen
trations of fluid or fluid vapors into any per
sonnel compartment either due to leakage 
during normal operation of the airplane Of 

as a result of discharging the fire extinguish
er on the ground or in flight when a defect 
exists in the extinguishing system. If a 
methyl bromide system is provided, the con
tainers shall be charged with dry agent and 
shall be sealed by the fire-extinguisher 
manufacturer or any other party employing 
satisfactory recharging equipment. If car
bon dioxide is used, it shall not be possible 
to discharge sufficient gas into personnel 
compartments to constitute a hazard from 
the standpoint of suffocation of the occu
pants. 

40.138 Extinguishing agent container 
pressure relief. Extinguishing agent con· 
tainers shall be provided with a pressure re
lief to prevent bursting of the container due 
to excessive internal pressures. The dis
charge line from the relief connection shall 
terminate outside the airplane in a location 
convenient for inspection on the ground. 
An indicator shall be provided at the dis
charge end of the line to provide a visual in
dication when the container has discharged. 

40.139 Extinguishing agent container 
compartment temperature. Precautions 
shall be taken to assure that the extinguish
ing agent containers are installed in loca· 
tions where reasonable temperatures can be 
maintained for effective use of the extin
guishing system. 

40.140 Fire-extinguishing system mate
rials. All components of fire.extinguishing 
systems located in designated fire zones 
shan be constructed of fireproof materials, 
except for connections which are subject to 
relative motion between components of the 
airplane, in which case they shall be of flexi
ble fire-resistant construction so located as 
to minimize the possibility of failure. 

40.141 Fire·detector systems. Quick-act
ing fire detectors shall be provided in all 
designated fire zones and shall be sufficient 
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in number and location to assure the detec
tion of fire which may occur in such zones. 

40.142. Fire detectors. Fire detectors 
shall be constructed and installed in such a 
manner as to assure their ability to resist 
without failure, all vibration, inertia, and 
other loads to which they may normally be 
subjected. Detectols shall be unaffected by 
exposure to oil, water, or other fluids or 
fumes which may be present. 

40.143 Protection of other airplane com
ponents against fire. All airplane surfaces 
aft of the nacelles in the region of one nacelle 
diameter on both sides of the nacelle center 
line shall be constructed of fire·resistant ma
terial. This provision need not be applied to 
tail surfaces lying behind nacelles unless the 
dimensional configuration of the airplane is 
such that the tail surfaces could be affected 
readily by heat, flames, or sparks emanating 
from a designated fire zone or engine com
partment of any nacelle. 

40.150 Control of engine rotation. All air
planes shall be provided with means for in
dividually stopping and restarting the rota
tion of any engine in flight, except that for 
turbine engine installations means for com
pletely stopping the rotation need be pro
vided only if the Administrator finds that 
rotation could jeopardize the safety of the 
airplane. 

40.151 Fuel system independence. Air· 
plane fuel systems shall be arranged in such 
manner that the failure of anyone compo
nent will not result in the irrecoverable loss 
of power of more than one engine. A sep
arate fuel tank need not be provided for each 
engine if the Administrator finds that the 
fuel system incorporates features which pro
vide equivalent safety. 

40.152 Induction system ice prevention. 
Means for preventing the malfunctioning of 
each engine due to ice accumulation in the 
engine air induction system shall he provided 
for all airplanes. 

[40.153 Carriage of cargo in passenger 
compatiments. Cargo shall not be carried 
in the passenger compartment of an airplane 
except as provided in either paragraph (a) 
or (b) of this section. 
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[(a) Cargo carried aft of the foremost 
seated passengers shall be carried in an ap
proved cargo bin. Approved cargo bins shall 
meet the requirements of subparagraphs (1) 
through (8) of this paragraph. 

[(1) The bin shaH be capable of with
standing the load factors and emergency 
landing conditions applicable to the passen
ger seats of the airplane in which the bin is 
installed multiplied by a factor of 1.15. The 
conlbined weight of the bin and the maximum 
weight of cargo which may be carried in the 
bin shall be used to determine this strength. 

[(2) The maximum ";eight of cargo 
which the bin is approved to carry and any 
instructions necessary to insure proper 
weight distribution \vithin the bin shall be 
conspicuously marked on the bin. 

[(3) The bin shall not impose any load 
on the floor or other structure of the airplane 
which exceeds the structural load limitations 
of such components. 

[(4) The bin shall be attached to the 
seat tracks or to the floor structure of the 
airplane, and its attachments shall with
stand the load factors and emergency land
ing conditions applicable to the passenger 
seats of the airplane in which the bin is in
stalled multiplied by either the factor 1.15 or 
the seat attachment factor specified for the 
airplane, whichever is greater. The com
bined weight of the bin and the maximum 
weight of cargo which may be carried in the 
bin shall be used to determine this strength. 

[(5) The bin shall not be installed in 
a position which restricts access to or use of 
any required emergency exit, or the use of 
the aisle in the passenger compartment. 

[(6) The bin shall be fully enclosed 
and constructed of material which is at least 
flame resistant. 

[(7) Suitable safeguards shall be pro
vided within the bin to prevent the cargo 
from shifting under emergency landing 
conditions. 

[(8) The bin shall not be installed in a 
position which obscures any passenger's view 
of the "seat belt" or "no smoking" sign, nor 
shall any required exit sign be blocked from 
view. unless an auxiliary sign or other ap-

proved means for proper notification of such 
passenger is provided. 

[(b) Cargo carried forward of the fore
most seated passengers shall be carried 
either in approved cargo bins as specified in 
paragraph (a) of this section, or in accord
ance with the following requirements: 

[(I) It shall be properly secured by 
means of safety belts or other tiedowns 
having sufficient strength to eliminate the 
possibility of shifting under all normally 
anticipated flight and ground conditions; 

[(2) It shall be packaged or covered in 
a manner to avoid possible injury to pas
sengers; 

[(3) It shall not impose any load on 
seats or the floor structure which exceeds 
the structural load limitation for those com
ponents; 

[(4) It shall not be located in a posi
tion which restricts the access to or use of 
any required emergency or regular exit, or 
the use of the aisle in the passenger compart
ment; and 

[(5) It shall not be located in a posi
tion which obscures any passenger's view of 
the "seat belt" or "no smoking" sign, nor 
shall any required exit sign be blocked from 
view, unless an auxiliary sign or other ap· 
proved means for proper notification of such 
passenger is provided.] 

(Amendment 40-32, published in 26 F.R. 11354, Dec. 
1. 1961, effective Jan. 2, 1962; [Amendment 40--33, pub· 
lished in 26 F.R. 12762, Dec. 30, 1961, effective Jan. 2, 
1962; Amendment 40-34, published in 21 F.R. 649, Jan. 
23, 1962. effective Jan. 20. 1962.]) 

Instruments and Equipment for all 
Operations 

40.170 Aircraft instruments and equip
ment for all operations. 

(a) Instruments and equipment required 
by sections 40.171 through 40.232 shall be ap
proved and shall be installed in accordance 
with the provisions of the airworthiness re
quirements applicable to the instruments or 
equipment concerned. 

(b) The following provisions apply to air
speed limitations, air-speed indicators, and 
related information: 

(Rev. 2/15/62) 
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(1) Air-speed limitations and related in
formation contained in the Airplane Flight 
Manual and pertinent placards shall be ex
pressed in the same units as used on the air
speed indicator. 

(2) When more than one air-speed indi
cator is required, all such indicators shall be 
calibrated to read in the same units. 

(3) When an air-speed indicator is cali
brated in statute miles per hour, a readily 
usable means shaH be provided for the flight 
crew to convert statute miles per hour to 
knots. 

(4) On and after April 1, 1956, all air
speed indicators shall be calibrated in knots, 
and all air-speed limitations and related in
formation contained in the Airplane Flight 
Manual and pertinent placards shall be ex
pressed in knots. 

(e) The following instruments and equip
ment shall be in operable condition prior to 
take-off, except as provided in section 
40.391(b) for continuance of flight with 
equipment inoperative: 

(1) Instruments and equipment required 
to comply with airworthiness requirements 
under which the airplane is type certificated 
and as required by the provisions of section 
40.110 and sections 40.150 through 40.153. 

(2) Instruments and equipment speci
fied in sections 40.171 through 40.178 for all 
operations, and the instruments and equip
ment specified in sections 40.200 through 
40.232 for the type of operation indicated, 
wherever these items are not already pro
vided in accordance with subparagraph (1) 
of this paragraph. 

40.170-1 Appr01Jal of aircraft imtru/fJUint8 
and equipment for aU operati<m8 (FAA inter
pretations which apply to sec. ¥J.170(a». In
struments and equipment specified in sections 
40.111, 40.172, and 40.230 through 40.232 must 
be approved in accordance with one or more of 
the following methods: 

(a) Instruments and equipment which are 
accepted as part of the aircraft on original 
I'Artificat.ion. 

(b) Instruments and equipment manufac
tured in accordance with (TSO) Technical 

(Rev. 2/15/62) 

Standard Orders and installed in accordance 
with approved repail' and alteration procedures 
01' on ol'iginal aircraft certification. 

(c) Instruments find equipment manufac
tured in accol'dance with a (CAATC) T rpe 
Certificate and instnlled 011 original aircraft, ,er
tification or' subsequent I'epair and alterathn 
appro\'ul. 

(d) Instruments and equipment approved 
by the Administrator in accordance with stand· 
lIrd repair and alteration procedure. 

(Published in 18 F.R. 8611, December 22, 1953, effec
tive January 1. 1954.) 

40.170-2 Detel'lJrinuti()lI of operable condi· 
tion ojl'(ldio equiplnent (FAA lnterpretations 
which apply to 8ec. -4-0.170 ( e) ). Radio equip
ment specified in sections 40.2:,0 through 40.232 
which is of such complex nature that it cannot 
be nccurntely checked for opel'llule condition 
pl'iOI' to takeoff, except by special ramp or shop 
performance check procedures, may be deemed 
to have been detel'mined operable if equipment 
in this category is comprehensively checked for 
satisfactory operational performance during 
the last comprehensive performance cheek speci
fied in the Operations Specifh:ations, Aircraft 
lIaintenallce (other than preflight or daily), of 
the air' carrier using such equipment coupled 
with frequent in-flight checks by pilots during 
regular operations. 

(Published in 18 F.R. 8611, December 22, 1958, effec-· 
tive January 1,1954.) 

40.170-3 Airspeed limitatwns atnd related 
ii/jm'malion (:ontained in the Airplane Flight 
Jlanual (FAA policie8 10hieh apply to sec. 
~O.170 (b) ) . The airspeeds shown in the Per
formance Information Section only; of an 
AirplnJle Flight :.\1nnuaJ approved prior to 
April 1, 1956, may continue to be expressed in 
statute miles per hour, provided that a table 
converting statute miles to knots is incorporated 
therein, und n cnlltionnry note is placed on each 
pnge and chart where airspeeds are denoted 
indicating that the statute miles shown must 
be cOllverted to knots when determining per
formance information. A similar note should 
be placed in the Operntions Limitations Sec
tion, indicating that airspeeds shown in the 
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Performance Information Section are in statute 
miles and must be converted to knots when 
determining perforllmllce infonnntion. 

(Published in 21 F.R. 4311, June 20. 1956, "ffeetiY(, 
July 1,1956.) 

40.171 Flight and navigational equip
ment for all operations. The following 
flight and navigational instruments and 
equipment are required for all operations: 

(a) An air-speed indicating system with 
heated pitot tube or equivalent means for 
preventing malfunctioning due to icing; 

(b) Sensitive altimeter; 
(c) Clock (sweep.second); 
(d) Free-air temperature indicator; 
(e) Gyroscopic bank and pitch indicator 

(artificial horizon) ; 
(f) Gyroscopic rate-of·turn indicator com

bined with a slip-skid indicator (turn and 
bank indicator); 

(g) Gyroscopic direction indicator (direc. 
tional gyro or equivalent); 

(h) Magnetic compass; and 
(i) Vertical speed indicator (rate-of·climb 

indicator) . 
40.172 Engine instruments for all opera

tions. The following engine instruments are 
required for all operations, except that the 
Administrator may permit or require dif
ferent instrumentation for turbine-powered 
airplanes to provide equivalent safety: 

(a) Carburetor air temperature indicator 
for each engine; 

(b) Cylinder head temperature indicator 
for each air-cooled engine; 

(c) Fuel pressure indicator for each en
gine; 

(d) Fuel flowmeter or fuel mixture indi
cator for each engine not equipped with 
automatic altitude mixture control; 

(e) Means fOT indicating fuel quantity in 
each fuel tank; 

(f) Manifold pressure indicator for each 
engine; 

(g) Oil pressure indica tor for each engine; 
(h) Oil quantity indicator for each oil 

tank when a transfer or separate oil reserve 
supply is used; 

(i) Oil-in temperature indicator for each 
engine; 

(j) Tachometer for each engine; 
(k) An independent fuel pressure warning 

device for each engine or a master warning 
device for all engines with means for iso
lating the individual warning circuits from 
the master warning device; and 

(I) Effective July 1, 1956, a means shall 
be provided for each reversible propeller on 
airplanes equipped with reversible propel
lers, which win indicate to the pilots when 
the propeller is in reverse pitch. Such means 
may be actuated at any point in the reversing 
cycle between the normal low pitch stop po
sition and full reverse pitch. No indication 
shall be given at or above the normal IQW 

pitch stop position. The source of indica
tion shall be actuated by the propeller blade 
angle or be directly responsive to the propel. 
ler blade angle. 

4U.172--1 lV ar'Ydllg light~ 1m' re'IJer.'lible pro
pellfl'8 (FA A policies tchich apply to .'Sec. 
f/Ui2(l). In the intet'est of cockpit uniform
ity, when warning lights are used to indicate 
to tlH' pilot that a reversihle propeller is in re
yerst' pitch, such warning lights should be 
amber in color. 

(Published in 21 F.R. 4311. June 20, 1956. effeetin' 
July 1, 1956.) 

40.173. Emergency equipment for all op
erations. 

(a) General. The emergency equipment 
specified in paragraphs (b), (c), and (d) of 
this section is required for all operations. 
Such equipment shall be readily aceessible to 
the crew, and the method of operation shall 
be plainly indicated. When such equipment 
is carried in compartments or containers, the 
compartments or containers shall be so 
marked as to be readily identifiable. 

(b) Hand fire extinguishers for crew, pas
senger, and cargo compartments. Hand, fire 
extinguishers of an approved type shall be 
provided for use in crew, passenger, and 
cargo compartments in accordance with the 
following requirements: 

(1) The type and quantity of extinguish
ing agent shall be suitable for the type of 
fires likely to occur in the compartment 
where the extinguisher is intended to be 
used. 

(Rev. 2/15/62) 
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(2) At least one hand fire extinguisher 
shall be provided and conveniently located 
on the flight deck for use by the flight crew. 

(3) At least one hand fire extinguisher 
shall be conveniently located in the passen
ger compartment of airplanes accommodat
ing more than six but less than 31 passengers. 
On airplanes accommodating more than 30 
passengers, at least two fire extinguishers 
shall be provided. None need be provided 
in passenger compartments of airplanes ac
commodating six or less persons. 

(c) First-aid equipment. First-aid equip
ment suitable for treatment of injuries likely 
to occur in flight or in minor accidents shall 
.be provided in a quantity appropriate to the 
number of passengers and crew accommo
dated in the airplane. 

(d) Crash ax. All airplanes shall be 
equipped with at least one crash ax. 

(e) Means for emergency evacuation. 
After August 31,1957, on all passenger-carry
ing airplanes, at all emergency exits which 
are more than 6 feet from the ground with 
the airplane on the ground and with the land
ing gear extended, means shall be provided 
to assist the occupants in descending from 
the airplane. At floor level exits approved 
as emergency exits, such means shall be a 
chute or equivalent device suitable for the 
rapid evacuation of passengers. During 
flight time this means shall be in a position 
for ready use: Provided, That the require· 
ments of this paragraph do not apply to 
emergency exits over the wing where the 
greatest distance from the lower sill of the 
exit to the wing surface does not exceed 36 
inches. 

(f) InteriQr emergency exit marking. 
(1) After May 31, 1957, all passenger 

emergency exits, their means of access, and 
their means of opening shall be marked con
spicuously. The identity and location of 
emergency exits shall be recognizable from 
a distance equal to the width of the cabin. 
The location of the emergency exit operating 
handle and the instructions for opening shall 
be marked on or adjacent to the emergency 
exit and shall be readable from a distance of 
30 inches by a person with normal eyesight. 

(ReY. 2/15/62) 

[(2) In all passenger-carrying air
planes, a source or SOUrces of light with an 
energy supply independent of the main 
lighting system shall be installed to illumi
nate all passenger emergency exit markings. 
Such lights shall be designed to function au
tomatically in a crash landing and to con
tinue to function thereafter, and shall also 
be operable manually, or shall be designed 
only for manual operation and also to con
tinue to function following a crash landing. 
When such lights require arming of the sys
tem to function automatically, the system 
shall be armed prior to each takeoff and 
landing. When such lights require manual 
operation to function, they shall be turned 
on prior to each takeoff and landing. 

[(Amendment 40-36, published in 27 F.R. 1452, 
Feb. 16, 1962, effective Mar. 20, 1962.)] 

40.173-1 Hand fire extinguishers for crew, 
pa.~8enger, and cargo compartments (FAA 
interpretations which apply to sec. 40.l'13(b». 
Approved extinguishers are extinguishers 
which have been approved by the Administra
tor or by the Underwriters Laboratories (UL), 
the Factory Mutual Laboratories (FML) , or 
any other agency which may be deemed quali
fied by the Administrator in accordance vdth 
section 4b.18. 

(Published in 18 F.R. 8612, December 22, 195&, effec· 
tive January 1,1954.) 

40.174 Seats and safety belts for all oc
cupants. A seat and an individual safety 
belt are required for each passenger and crew 
member, excluding infants, who are in other 
than a recumbent position during take-off 
and landing, One safety belt only is required 
in a berth for one or two persons in a recum
bent position during take-off and landing. 
During flight between take-off and landing, 
one safety belt is sufficient for two persons 
occupying a multiple lounge or divan seat. 

40.175 Miscellaneous equipment for all 
operations. All airplanes shall have in
stalled the following equipment: 

(a) If protective fuses are used, spare 
fuses of a number approved for the particu
lar airplane and appropriately described in 
the air carrier manual. 
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(b) Windshield ,viper or equivalent for 
each pilot station. 

(c) A power supply and distribution sys
tem capable of producing and distributing 
the load for aU required instruments and 
equipment using an external power supply 
in the event of failure of anyone power 
source or component of the power distribu
tion system: Provided. That the Administra
tor may authorize the use of common ele-
ments in the power distribution system when 
he finds that such elements are so designed as 
to be reasonably protected against malfunc
tion. Engine-driven sources of energy when 
used, shall be on separate engines. 

(d) Means for indicating the adequacy of 
the power being supplied to required flight 
instruments. 

(e) Two independent static pressure sys
tems, so vented to the outside atmospheric 
pressure that they will be least affected by 
air dow variation, moisture, or other foreign 
matter, and so installed as to be airtight 
except for the vent. When a means is pro
vided for transferring an instrument from 
its primary operating system to an alternate 
system, such means shall include a positive 
positioning control and shall be marked to 
indicate clearly which system is being used. 

(f) Means for locking aU companionway 
doors which separate passenger compart
ments from Hight crew compartments. Keys 
for all doors which separate passenger com· 
partments from other compartments having 
emergency exit provisions shall be readily 
available to all crew members. Any door 
which is the means of access to a required 
passenger emergency exit shall be placarded 
to indicate that it must be open during take
off and landing. All doors which lead to 
compartments normally accessible to pas
sengers and which are capable of being 
locked by passengers shall be provided with 
means for unlocking by the crew in the event 
of an emergency. 

(g) For seaplanes only, anchor light or 
lights, a warning bell for signaling when not 
under way during fog conditions, and an 
anchor adequate for the size of the seaplane. 

40.175-1 Power supply and distributi(Y1l. sys-

terms ( FAA interpretations which apply to sec. 
40.175 (c) ). 

( a) Aircraft ha ving a power supply and dis
tribution system which meets the requirements 
of sections 4b.606 (a), (b), Rnd (c); 4b.612 (e) ; 
4b.622 (n) and (b); 4b.623; 4b.625j 4b.650(b) 
of this subchapter are deemed to have met the 
requirements of section 40.175 { e). 

(b) The lise of common elements in the elec
trical po\"er distribution system which do not 
meet the requirements of paragraph (a) of this 
section will be approved under the provisions 
of section 40.175 (c) iftheir record of reliability 
is such that failure is improbable.1I 

(Publlsbed in 20 F.R. 4291, June IS. 1955, ell'ectlve 
July 1,1955.) 

40.176 Cockpit check procedure. The air 
carrier shall provide for each type of air
plane a cockpit check procedure. This pro
cedure shall include all items necessary for 
flight crew members to check for safety prior 
to starting engines, prior to taking off, prior 
to landing, and in engine emergencies. It 
shall be so designated as to obviate the neces
sity for a Hight crew member to rely upon 
his memory for items to be checked and shall 
be readily usable in the cockpit of each air
plane. 

40.177. Passenger information for all op
erations. All airplanes shall be equipped 
with signs visible to passengers and cabin at
tendants to notify such persons when smok
ing is prohibited and when safety belts 
should be fastened. These signs shall be 
capable of on·off operation by the crew. 

40.178 Exterior exit and evacuation mark
ings for all operations. Effective January 1, 
1956, exterior surfaces of the airplane shall 
be marked to identify clearly all required 
emergency exits. When such exits are oper
able from the outside, markings shall consist 

8 As 8. l"esult of surveys conducted by the CAl.. during March 
ana July of 1954, It was found that by employing the stand· 
ards In section 40.175-1, aU aircraft In service Which were 
subject to the proviSions of this part, with the e~ceptlon of a 
limited number of PC-S aircraft, were acceptable from a com· 
pllance viewpoint. The PC-S aIrcraft m"ntloned were not 
considered to meet the provisions of this section because a 
COIlllUon clrcaIt breaker 1a Incorporated In the dectrle power 
distributIon system to both APF lnverters and did not provIde 
a meane, 8uch as Individual tuses or circuit breakers, to assure 
continued: operation In the eVe.ut the COIlllUon circuit breaker 
opened as a result of fault In either Inverter or APF system. 

(Rev. 2/15/62) 



CAM 40 SCHEDULED INTERSTATE AIR CARRIER CERTIFICATION AND OPERATION RULES 46-1 

of or include information indicating the 
method of opening. 

Instruments and Equipment for Special 
Operations 

40.200 Instruments and equipment for op
erations at night. Each airplane operated at 
night shall be equipped with the following 
instruments and equipment in addition to 
those required by sections 40.171 through 
40.178: 

(a) Position lights; 
(b) An anti-collision light for airplanes 

having a maximum certificated weight of 
more than 12,500 pounds; 

(c) Two landing lights; 

(Rev. 2/15/62) 

(d) Deleted. 
(Paragraph (d) deleted by Amendment 40-80, pub

lished in 26 F.R. 8881, Sept. 21, 1961, effective Sept. 21, 
1961.) 

(e) Instrument lights providing sufficient 
illumination to make all instruments, 
switches, etc., easily readable, so installed 
that their direct rays are Shielded from the 
Hight crew members' eyes and that no objec
tionable retlections are visible to them. A 
means of controlling the intensity of illumi .. 
nation shall be provided unless it is shown 
that non dimming instrument lights are sat· 
isfactory; 

(f) An air-speed indicating system with 
heated pitot tube or equivalent means for 
preventing malfunctioning due to icing; and 
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(g) A sensitive altimeter. 
40.201 Instruments and equipment for op

erations under IFR or over-tke·top. Each 
airplane operated under IFR or over-the·top 
shall be equipped with the following instru
ments and equipment in addition to those re
quired by sections 40.171 through 40.178: 

(a) An air-speed indicating system with 
heated pitot tube or equivalent means for 
preventing malfunctioning due to icing; 

(b) A sensitive altimeter; and 
(c) Instrument lights providing sufficient 

illumination to make all instruments, 
switches, etc., easily readable, so installed 
that their direct rays are shielded from the 
flight crew members' eyes and that no ob
jectionable reflections are visible to them. 
A means of controlling the intensity of il
lumination shall be provided unless it is 
shown that nondimming instrument lights 
are satisfactory. 

4:0.202 Supplemental oxygen; reciprocat
ing-engine-powered airplanes. 

(a) General. Except where supplemental 
oxygen is provided in accordance with the 
requirements of section 40.203, supplemental 
oxygen shall be furnished and used as set 
forth in paragraphs (b) and (c) of this sec
tion. The amount of supplemental oxygen 
required for a particular operation to com
ply with the rules in this part shall be de
termined on the basis of flight altitudes and 
flight duration consistent with the operating 
procedures established for each such opera
tion and route. As used in the oxygen re
quirements hereinafter set forth, "altitude" 
shall mean the pressure altitude correspond· 
ing with the pressure in the cabin of the 
airplane, and "flight altitude" shall mean 
the altitude above sea level at which the air
plane is operated. 

(b) Crew members. 
(1) At altitudes above 10,000 feet to and 

including 12,000 feet, oxygen shall be pro
vided for, and used by, each member of the 
flight crew on flight deck duty, and provided 
for all other crew members during the por
tion of the flight in excess of 30 minutes 
within this range of altitudes. 

(2) At altitudes above 12,000 feet, oxy
gen shall be provided for, and used by each 
member of the flight crew on flight deck 
duty, and provided for all other crew memo 
bers during the entire flight time at such 
altitudes. 

(c) Passengers. Each air carrier shaH 
provide a supply of oxygen for passenger 
safety as approved by the Administrator in 
accordance with the following standards: 

(1) For flights of over 30·minute dura
tion at altitudes above 8,000 feet to and in
cluding 14,000 feet, a supply of oxygen suf
ficient to furnish oxygen for 30 minutes to 
10 percent of the number of passengers car
ried shall be l'equired. 

(2) For flights at altitudes above 14,000 
feet to and including 15,000 feet. a supply of 
oxygen sufficient to provide oxygen for the 
duration of the flight at such altitudes for 30 
percent of the number of passengers carried 
shall generally be considered adequate. 

(3) For flights at altitudes above 15,000 
feet, a supply of oxygen sufficient to provide 
oxygen for each passenger carried during 
the entire flight at such altitudes shall be 
required. 

40.202-1 Supplemental oxygen for crew 
member8 (FAA inte1'pretations which apply to 
see. 40.20£(b) (1». 

(a) The phrase, "during the portion of 
flight in excess of 30 minutes within this range 
of altitudes" applies to all crew members in
cluding the. flight crew me.mbers on flight deck 
duty .. Thus, oxygen is required to be provided 
for, and used by, each member of the flight 
crew on flight deck duty only during the·por
tion of the, flight in excess of 30 minutes within 
this range of altitudes. 

(b) The words "and used by" mean contin
uous use of the oxygen by a crew member dur
ing the required periods, except when it is 
necessary for the crew member to remove the 
oxygen mask in connection with his regular 
duties. 

(Published in 19 F.R. 1237, March 5, 1954, effective 
April 1, 1954; 21 F.R. July 20, 1956, effective July 31, 
1955.) 

40.202-2 Oxygen requirements for starulby 
crew members ( FAA interpretations 'I.ohioh ap-
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ply to sec. 40.20~( b) ). Standby crew members 
who are on can or are definitely going to have 
flight deck duty prior to the completion of a 
flight must be provided with the s,,\me amount 
of supplemental oxyge.n as that provided for 
crew members on dut~, other than on flight 
deck duty. However, if the standby erew mem
bers are not on call and will not be on flight 
deck duty during the remainder of the flight, 
they must be considered as passengers with 
regard to supplemental oxyge.n. 

(I'llblisbed in lSi F.R. 1~7. :\Iareh 5. 1954. "fft'<:'ti'e 
April I. 1954.) 

40.202-3 0 pe-rating in.~fl'lldilf7/,fi (FAA pol
icie.<l u:hich apply to .<lee. 40.E1J2). Opernting 
instructions appropriate to the type of system 
and masks instnllf'd should be provided for the 
flight crew in the appropriate air carrier man
ual. These operating instructions should con
tain a graph or a table which will show the 
duration of the oxygen supply for the various 
bottle pressures and pressure altitudes. 

(Published in 19 F.R. 123., Man'h 5. 1954, effective 
April 1, 1954.) 

40.202-4 Oxygen requi1'emenis fo-r jump 
8eat occupant (FAA polides u:hich apply to 
,'lee. f/J-~O~). When the jump seat is occupied 
by a check airman, a crew member, or a flight 
crew member, as defined by section 40.5 oxygen 
should be provided in accordance with the re
quirements of se.('tion -10.202. The provision of 
oxygen at the jump seat locat.ion may be acrom
plished either by a portable oxygen unit or an 
.outlet in a fixed system. 

(Published in 19 F,R. 123., March 5. 1954. effeeti\'e 
April 1. 19M.) 

40.202-5 O:rygen l'equirement.s for infants
in-arm.s (FA.:-! polifie8 whieh apply to sec. 
40.20~ (e) ). Provisions should be made fDr ad
ministering oxygen to infants-in-arms and ad
ditional oxygen should be carried whenever an 
unusually large number of infants is carried. 
This additional oxygen is needed only when 
there is a passenger or infant for each seat posi
tion and the number .of infants not pro,ided 
for exceeds 50 percent of the seat positions. 
Acceptable methods of administering the oxy-

, gen to infants and now used by many operators 
are: (a) A dispDsable plastic mask which can 

be fitted to the faoo; (h) an infant size BLB 
.oro-nasal mask, and (c) semirigid paper cups, 
specifically reserved for the purpose, which can 
be fitted over the infant's nose and mouth, with 
a hole punched through the bottom through 
which an oxygen tube or a V-connector can be 
inserted. Any other acceptable method may 
also be used. 

(Published in 19 F.R. 1237, March 5, 1954, effeetive 
April 1, 1954.) 

40.202-6 Oreygen requirements for clinical 
lnl:l'p08eS (FAA polWieswhich apply to sec. 
40.202(0)}. The regulations do not require 
that oxygen be provided for clinical purposes; 
hence, if t.he air Cc'1.rrier believes that such oxy
gen is to be desired} he should provide oxygen 
for this purpose. It is suggested that portable 
units of any size the air carrier desires be used 
for this purp.ose in order that the minimum 
supply required for supplement.ary breathing 
purposes will be preserved. If, however, the 
operator wishes to use a common source of sup
ply for the oxygen required hy the regulations 
and for clinical purposes, he may do so if he 
provides an amount of oxygen sufficiently 
greater than that required by the regulations. 
A quantity of 300 liters STPD would probably 
be considered as satisfying reasonable needs. 

(Publisbed in 19 F.R. 1237, March 5, 1954, effeetive 
April 1,1954.) 

40.202-T Supplemental oxygen for 8U8-

tenance; turbine-powered airplanes. 
(a) General. Prior to November 30, 1959, 

turbine-powered airplanes shall comply with 
the provisions of section 40.202 or, alterna
tively. with the provisions of this section ex
cept that effective November 30, 1959, all 
turbine-powered airplanes shall comply with 
the provisions of this section. Sustaining 
oxygen and dispensing equipment shall be 
furnished by the air carrier for use as set 
forth in this section. The amount of oxygen 
provided shall be at least that quantity 
which will be necessary to comply with para
graphs (b) and (c) of this section. As used 
in the oxygen requirements hereinafter set 
forth, "cabin pressure altitude" shall mean 
the pressure altitude corresponding with the 
pressure in the cabin of the airplane. and 
"Hight altitude" shall mean the altitude 
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above sea level at which the airplane is op
erated; for airplanes not equipped with pres
surized cabins, "cabin pressure altitude" and 
"flight altitude" shall be considered identical. 
The amount of sustaining and first-aid oxy
gen required for a particular operation to 
comply with the rules in this part shall be 
determined on the basis of cabin pressure 
altitudes and Hight duration consistent with 
the operating procedures established for 
each such operation and route. The require
ments for airplanes with pressurized cabins 
shall be determined on the basis of cabin 
pressure altitude and the assumption that 
a cabin pressurization failure will occur at 
that altitude or point of flight which is most 
critical from the standpoint of oxygen need, 
and that after such failure the airplane will 
descend in accordance with the emergency 
procedures specified in the Airplane Flight 
Manual without exceeding its operating lim
itations to a flight altitude that will permit 
suc€!essful termination of the flight. Fol
lowing such a failure the cabin pressure al
titude shall be considered to be the same as 
the flight altitude unless it can be shown that 
no probable failure of the cabin or pressuri
zation equipment will result in a cabin pres
sure altitUde equal to the flight altitude, 
under which circumstances the maximum 
cabin pressure altitude attained may be used 
as a basis for certification and/of determina· 
tion of oxygen supply. 

(b) Crew members. A supply of oxygen 
for crew members shall be provided in ac
cordance with the following requirements. 

(1) At cabin pressure altitudes above 
10,000 feet to and including 12,000 feet, oxy
gen shall be provided for and used by each 
member of the flight crew on flight deck duty 
and provided for all other crew members 
during the portion of the flight in excess of 
30 minutes within this range of altitudes. 

(2) At cabin pressure altitudes above 
12,000 feet, oxygen shall be provided for and 
used by each member of the flight crew on 
flight deck duty and provided for all other 
crew members during the entire flight at 
such altitUdes. 

(c) Passengers. A supply of oxygen for 
passengers shall be provided in accordance 
with the foIlowing requirements: 

(1) For flights at cabin pressure alti
tudes above 10,000 feet to and including 
14,000 feet, oxygen shall be provided for the 
duration of flight in excess of 30 minutes for 
10 percent of the number of passengers 
carried. 

(2) For flights at cabin pressure alti
tudes above 14,000 feet to and including 15,000 
feet, oxygen shall be provided for the dura
tion of flight at such altitude for 30 percent 
of the number of passengers carried. 

(3) For flights at cabin pressure alti
tudes above 15,000 feet, oxygen shall be pro
vided for each occupant carried for the dura
tion of flight at such altitude. 

40.203 Supplemental oxygen requirements 
for pressurized cabin airplanes; reciprocat
ing-engine-powered airplanes. When oper
ating pressurized cabin airplanes, the air 
carrier shall so equip such airplanes as to 
permit compliance with the following re
quirements in the event of cabin pressuriza
tion failure: 

(a) For crew members. When operating 
such airplanes at flight altitudes above 10,000 
feet, the air carrier shall provide sufficient 
oxygen for all crew members for the dura
tion of the Hight at such altitudes: Provided. 
That not less than a 2-hour supply of oxygen 
shall be provided for the flight crew members 
on flight deck duty. The oxygen supply re
quired by section 40.205 may be considered 
in determining the supplemental breathing 
supply required for flight crew members on 
Hight deck duty in the event of cabin pres
surization failure. 

(b) For passengers. When operating such 
airplanes at flight altitudes above 8,000 feet, 
the air carrier shall provide the following 
amounts of oxygen! 

(1) When an airplane is not flown at a 
flight altitude of over 25,000 feet, a supply 
of oxygen sufficient to furnish oxygen for 30 
minutes to 10 percent of the number of pas
sengers carried shall be considered adequate, 
if at any point along the route to be flown the 
airplane can safely descend to a flight alti
tude of 14,000 feet or less within 4 minutes. 
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(2) In the event that such airplane can· 
not descend to a flight altitude of U,OOO feet 
or less \\ithin -1 minutes, the follm~ing sup
ply of oxygen shall be provided: 

(i) For the duration of the flight in 
excess of -1 minutes at flight altitudes above 
15,000 feet, a supply sufficient to comply "ith 
section -10.202 (c) (3) ; 

(U) For the duration of the flight at 
flight altitudes above 1t,OOO feet to and in
cluding 15,000 feet, a supply sufficient to com
ply with section -10.202 ( c) (2) ; and 

(iii) For flight at flight altitudes above 
8,000 feet to and including H,OOO feet, a sup
ply sufficient to furnish oxygen for 30 min
utes to 10 percent of the number of passen· 
gers carried. 

(3) When an airplane is flown at a flight 
altitude above 25,000 feet, sufficient oxygen 
sha1l be furnished in accordance "ith the fol
lo\\ing requirements to permit the airplane 
to descend to an appropriate flight altitude 
at which the flight can be safely conducted. 
Sufficient oxygen shall be furnished to pro
vide oxygen for 30 minutes to 10 percent of 
the number of passengers carried for the 
duration of the flight above 8,000 feet to and 
including U,OOO feet and to permit compli
ance with section 40.202 (c)(2) and (c)(a) 
for flight above 14,000 feet. 

(c) For purposes of this section it shall 
be assumed that the cabin pressurization fail
ure will occur at a time during flight which 
is critical from the standpoint of oxygen 
need and that after such failure the airplane 
will descend, without exceeding its normal 
operating limitations, to flight altitudes per
mitting safe flight \"\-ith respect to terrain 
clearance. 

40.203-1 Computation of kupply for crew 
members'ill pre.y.'5urizea rabin aircraft (FAA 
polirie,~ which apply to ""ee . .$0203 (a)). 

(a) Cabin altitudes lu" than 10.000 feet. 
"When a pressurized cabin airemft is certificated 
to fiy with a cabin pressure altitude no greater 
than 10,000 feet. only the supply of oxyg-en 
stipulated by section +0,203 (a) need be pro
vided for crew members. In determining this 
supply the following policies should be consid
ered: 

(1) The supply of oxygen which should 
be provided for all crew member'S for the dura
tion of the flight should be computed on the 
basis of the cabin pressure altitude which 
would exist after cabin depressurization has 
occurred and the aircraft has descended to the 
altitude, which "would permit safe flight with 
respect to terrain clearance. (See sec. 40.203 
(c) .) 

(2) The operator may use the supply fur
nished for protective breathing purposes (see 
section 40.205) for C'ompliance with the 2-hour 
requirement for snppleme-ntary breathing oxy
gen. For example, the 300-liter STPD supply 
per flight ere' .... member which is the protective 
bl·eathing supply when demand (or dilnter
demand) systems are used, will prm'ide H, 2-
hour supplementary breathing supply for one 
flight crew member at 20,000 feet, so that both 
the minimum 2-hour supplementary breathing 
requirement and the protective breathing re
quirement 'would be fulfilled under most emer
gency conditions resulting from loss of cnbin 
pressure or from contamination of cabin air 
with smoke or poisonous gases, 

(b) Cabin altitudes gl'eater than 10,000 feet, 
'Yhen operating a pressurized cabin aircraft 
which is certificated to fly with a cabin pressure 
altitude greater than 10,000 feet, a supply of 
oxygen for crew members computed on the basis 
of the requirements of section 40.202 (b) should 
be provided. 

(1) The oxygen supply required for pro
tectin; bre!lthin~ purposes, as defined in section 
40.205 should be provided in addition to the 
above supply for the flight crew membE'l's on 
flight deck duty. This emerg-eney supply may 
be used in the event of cabin pressurization 
failure. In the event that operations occur over 
terrain which require flights of such duration 
and altitude as to use up the emergency oxygen 
supplied either for protective breathing pur
poses or for the 2- hour supply following pres
surization failure, the supply should be 
increased to provide for this difference, 
computing it for crew members on the basis of 
section 40.203 ( a) . 

(2) To provide oxygen for crew members 
other than the flight crew members on flight 
deck duty in the event of cabin pressurization 
failure, a supply of oxygen in addition to the 
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supplies mentioned above should be provided 
in accordance with the requirements of section 
40.203(a) except that the total supply for these 
other crew members need not exceed that. 
provided on the basis of section 40.202(b) for 
cabin pressure altitudes in excess of 10,000 feet 
plu,; an additional supp1y necessary to satisfy 
the increased oxygen flow which might be 
needed f()llowing a pressurization failure; this 
supplern"nt to the section 40.202(b) supply 
should hE': based on the duration of flight at the 
altitudes which wouJd permit safe flight with 
respect to terrain clearance. 

(3) During normal operation at cabin 
pressure altitudes above 10,000 feet oxygen 
should be used by each member of the flight 
crew on flight deck duty for the duration of the 
flight in excess of 30 minutes at the cabin pres
sure altitudes between 10,000 and 12,000 feet 
and for the duration of the flight at cabin pres
sure altitudes in excess of 12,000 feet. In the 
event of the loss of cabin pressurization, oxygen 
should continue to be used by the flight crew 
members on flight deck duty for the duration 
of flight at cabin pressure altitudes greater than 
10,000 feet. All other crew members may use 
oxygen according to their individual needs. 

(Published in 19 F.R. 1237, March 5, 1954, effective 
April 1,1954.) 

40.203~2 Oomputation of supply for pas8en
gers in pres8urized cabin aircraft (FAA poli
cie.'J which apply to sec. 40 .~03 ( b ) ) . 

(a) Oabin altitudes le88 than 10,000 feet. 
'Vhen a pressurized cabin aircraft is certificated 
to fly with a cabin pressure altitude no greater 
than 10,000 feet, only the supply of oxygen 
stipulated by section 40.202 (c) need be pro
vided for passengers. In determining this 
supply the following policies should be 
considered: 

(1) The altitude which should be used in 
computing the suppJy of oxygen required by 
this section should be. the. altit.ude t.o which the 
aircraft would descend following a cabin pres
surization failure, considering terrain clearance 
and operating limitations. 

(2) Relative to sections 40.203('0) (1) and 
(2), no oxygen need be provided for the first 4 
minutes follo>ving a cabin pr-essurization 
failure. 

(Rev. 3/3/61) 

(b) Oabin altitudes greater than 10,000 feet. 
'When a pressurized cabin airel'ait is certificated 
to fly with a cabin pressure altitude greater 
than 10,000 feet, the following policies should 
be considered: 'Vhen the cabin pressure altitude 
is above 10,000 feet to and including 14,000 feet, 
sufficient oxygen shall be provided for 10 per
cent of the number of passengers for t.he dura
tion of flight between such cabin pressure aIti· 
tudes. When the cabin pressure altitude is 
above 14,000 feet to and including 15,000 feet, 
sufficient oxygen shall be provided for 30 per
cent of the number of passengers for the dura
tion of flight between such cabin pressure 
altitudes. "\Vhen the cabin pressure altitude is 
above 15,000 feet, sufficient oxygen shall be pro
vided for each passenger for the duration of 
flight above such a cabin pressure altitude. In 
addition to the above supply of oxygen, in 
order to provide for loss of cabin pressure, the 
supplementary oxygen required by whatever 
portions of section 40.203(b) are, applicable, 
shall be provided except that in no case will it 
be necessary to furnish a supply of oxygen in 
excess of that necessary to supply oxygen to 100 
percent of the passengers for the maximum 
possible duration of flight at the maximum 
cabin altitude which could be attained under 
either of the normal operating or emergency 
conditions whichever is greater. 

(Published in 19 F.R. 1238, }farch 5, 1954, effective 
April 1, 1954.) 

40.203-3 Oxygen requirements for clinical 
purposes (FAA policie8 which apply to sec. 
40.203(b». The regulations do not require 
that oxygen be provided for clinical purposes; 
hence, if the air carrier believes that such oxy
gen is to be desired, he should provide oxygen 
for this purpose. It is suggested that portable 
units of any size the air carrier desires be used 
for this purpose in order that the minimum 
supply required for supplementary breathing 
purposes will be preserved. If, hmvever, the 
operator wishes to use a common source of sup
ply for the oxygen required by the regulations 
and for clinical purposes, he may do so if he 
provides an amount of oxygen sufficiently 
greater than that required by the regulations. 



52 SCHEDULED 11I.""TERSTATE AIR CARRIER CERTIFICATION AND OPERATION RULES CAM 40 

It is suggested that a quantity of 300 liters may 
be considered as satisfying reasonable needs. 

(Published in 19 F.R. 1238. March 5, 1954, etrecUve 
April 1, 1954.) 

40.203-4 O:rygen requirements for infants
in-a1'1n8 (FAA policies which apply to sec. 
fI)£03(b). Provisions should be made for 
administering oxygen to infants-in-arms and 
additional oxygen over that required by section 
4O.203(b) should be caITied whenever an un
usually large number of infants is caITied. 
This additional oxygen is needed only when 
there is a passenger or infant for each seat posi
tion and the number of infants not provided for 
exceeds 50 percent of the seat positions. Ac
ceptable methods of administering the oxygen 
to infants and now used by many operators are: 
(8.) A disposal plastic mask which can be fitted 
to the face; (b) an infant size BLB oro-nasal 
mask; and (c) semirigid paper cups, specifi
cally reserved for the purpose, which can be 
fitted over the infant's nose and mouth, with a 
hole punched through the bottom through 
which an oxygen tube or Y -connedor can be 
inserted. Any other acceptable method may 
also be used. 

(Publishe{f in 19 F.R. 1238. llarch 5, 1954, etrecti\"e 
April 1, 1954.) 

4O.203-T Supplemental oxygen for emer
gency descent and for first aid; turbine-pow
ered airplanes with pressurized cabins. 

(a) General. Prior to November 30. 1959, 
turbine-powered airplanes with pressurized 
cabins shall comply with the provisions of 
section 40.203. with the additional require
ment that, when operating at fiight altitudes 
above 25,000 feet, all flight crew members on 
flight deck duty shall be provided with oxy
gen masks, connected to appropriate supply 
terminals, which shaH be immediately avail
able for use; or alternatively, with the pro
visions of this section except that effective 
November 30, 1959, all such turbine powered 
airplanes shaH comply with the provisions 
of this section. When operating pressurized 
cabin airplanes, the air carrier shall furnish 
oxygen and dispensing equipment necessary 
to permit compliance with the requirements 
set forth in this section in the event of cabin 
pressurization failure. 

(b) Crew members. When operating at 
fiight altitudes above 10,000 feet, oxygen 
shall be provided to permit compliance with 
section 40.202-T except that not less than a 
2-hour supply shall be provided for the flight 
crew members on fiight deck duty. The oxy
gen required by section 40.205 may be in
cluded in determining the supply required 
for fiight crew members on flight deck duty 
in the event of cabin pressurization failure. 

(e) Use of oxygen masks by flight crew 
members. 

[(I) When operating above flight level 
250, each flight crew member on flight deck 
duty shall be provided with an oxygen mask 
so designed that it is capable of being rap
idly plac:ed on the face from its ready posiw 

tion, properly sec:ured. sealed. and supply
ing oxygen upon demand; and so designed 
that upon completion of the donning action 
the oxygen mask does not prevent the flight 
c:rewmember from being able immediately to 
communicate with other crewmembers over 
the airplane intercommunication system. 
When not being used above :flight level 250, 
the oxygen mask shall be kept at all times in 
a condition for ready use and so located as 
to be within the immediate reach at all times 
of the flight crewmember while at his duty 
station. 

[(2) When operating above flight level 
250, one pilot at the controls of the airplane 
shall at all times wear and use an oxygen 
mask secured~ sealed. and supplying oxygen: 
Provided, That the one pilot need not wear 
and use an oxygen mask while at or below 
flight level 350 if each flight crewmember on 
flight deck duty is provided with a quick~ 

donning type of oxygen mask which the air 
carrier has demonstrated to the satisfaction 
of a representative of the Administrator is 
capable of being placed on the face from its 
ready position, properly secured. sealed, and 
supplying oxygen upon demand. with one 
hand and within 5 seconds. The air carrier 
shall also demonstrate that the donning of 
the mask can be accomplished without dis
turbing eye glasses and without delaying the 
flight crew member from proceeding with his 
assigned emergency duties. Upon comple-

(Rev. a/3/S1) 
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tion of the donning action, the oxygen mask 
shall not prevent the flight crewmember 
from being able immediately to communi
cate with other crew members over the air
plane intercommunication system. 

[(3) Notwithstanding the provisions in 
subparagraph (2) of this paragraph, when 
operating above flight level 250, if at any time 
it is necessary for one pilot to leave his sta
tion at the controls of the airplane for any 
reason, the remaining pilot at the controls 
shall don and use his oxygen mask until the 
other pilot has returned to his duty station. 

[(4) Prior to takeoff of a flight. each 
flight crewmember shall personally preflight 
his oxygen equipment to insure that the ox
ygen mask is functioning, fitted properly, 
connected to appropriate supply terminals, 
and that the oxygen supply and pressure is 
adequate for use.] 

(Amendment 40-23. published in 24 F.R. 9839, Dec. 
8, 1959, effective Nov. 30, 1959; Amendment 40-25. 
published in 25 FR. 797, Jan. 30, ]960. effective Feb. 1, 

(Rev. 3/3/61) 

1960; [Amendment 40-28, published in 26 F.R. 1055, 
Feb. 3, 1961, effective Mar. 3, 1961.)] 

(d) Use of portable oxygen equipment by 
cabin attendants. Portable oxygen equip. 
ment of not less than a IS·minute oxygen 
supply shall be carried by each attendant 
during the entire time flight is conducted 
above 25.000 feet flight altitude, unless it is 
shown that sufficient portable oxygen units 
equipped with masks or spare outlets and 
masks are distributed throughout the cabin 
to insure immediate availability of oxygen 
to the cabin attendants regardless of their 
location at the time of cabin depressuriza
tion. 

(e) Passenger cabin occupants. When op
erating at flight altitudes above 10,000 feat, 
the following supply of oxygen shall be pro
vided for the use of passenger cabin 
occupants: 

(1) When an airplane is certificated to 
operate at flight altitudes to and including 



CAlf 40 SCHEDULED INTERSTATE AIR CARRIER CERTIFICATION AND OPERATION RULES 53 

25,000 feet, and if at any point along the route 
to be flown the airplane can descend safely 
to a flight altitude of 14,000 feet or less within 
4 minutes, oxygen shall be available at the 
rate prescribed by this part for a 11O-minute 
period for not less than 10 percent of the 
number of passenger cabin occupants car
ried. 

(2) When an airplane is operated at 
flight altitudes to and including 25,000 feet 
and cannot descend safely to a flight alti
tude of 14,000 feet within 4 minutes, or when 
an airplane Is operated at flight altitudes 
above 25,000 feet, oxygen shall be available 
at the rate prescribed by this part for not 
less than 10 percent of the number of pas
senger cabin occupants carried for the du
ration of flight following cabin depressuriza
tion at cabin pressure altitudes above 10,000 
feet to and including 14,000 feet and, as ap
plicable, to permit compliance with section 
40.202-T(b) (2) and (a.), except that not less 
than a 10·minute supply for all passenger ca
bin occupants shall be provided. 

(3) For first-aid treatment of occupants 
who for physiological reasons might require 
undiluted oxygen following descent from 
cabin pressure altitudes above 25,000 feet, a 
supply of oxygen in accordance with the re
quirements of section 4b.651(b)(4) (see sec. 
40.204) shall be provided for 2 percent of the 
occupants for the duration of flight follow
ing cabin depressurization at cabin pressure 
altitudes above 8.000 feet. but in no case to 
less than one person. An appropriate num
ber of acceptable dispensing units, but in no 
case less than 2, shall be provided. Means 
shall be provided to enable the cabin attend
ants to use this supply. 

(f) Pfl8senger briefing. Before flight is 
conducted above 25,000 feet. a crew member 
shall give instructions and demonstrations 
to the passengers sufficient to insure that all 
passengers are adequately informed regard
ing the location and operation of the oxygen
dispensing equipment and the necessity of 
using oxygen in the event of cabin depressur
ization. 

40.204 Equipment standards. 
(a) Reciprocating-engine-p 0 we red air-

(Rev. 4/15/60) 

planes. The oxygen apparatus, the mini
mum rates of oxygen flow, and the supply of 
oxygen necessary to comply with the re
quirements of section 40.202 shall meet the 
standards established in section 4b.G51 of 
this subchapter effective July 20, 1950: 
Provided. That where full compliance with 
such standards is found by the Administra
tor to be impracticable, he may authorize 
such changes in these standards as he finds 
will provide an equivalent level of safety. 

(b) Turbine-powered airplanes. Prior to 
November 30, 1959, turbine-powered air
planes shall comply with the provisions of 
paragraph (a) of this section or, alterna
tively. with the provisions of this paragraph 
except that effective November 30, 1959, all 
turbine-powered airplanes shall comply with 
the provisions of this paragraph. The oxy
gen apparatus, the minimum rate of oxygen 
flow, and the supply of oxygen to comply 
with the requirements of sections 40.202-T 
and 40.203-T shall meet the standards estab
lished in section 48.651 of this subchapter 
effective September 1, 1958; Provided, That 
where full compliance with such standards 
is found by the Administrator to be impracti
cable, he may authorize such changes in 
these standards as he finds will provide an 
equivalent level of safety. 

40.205 Protective breathing equipment 
for the flight crew. 

(a) Pressurized cabin airplanes. Each 
required flight crew member on Hight deck 
duty shall have easily available at his sta
tion protective breathing equipment cover
ing the eyes, nose, and mouth, or the nose 
and mouth where accessory equipment is 
provided to protect the eyes, to protect him 
from the effects of smoke, carbon dioxide, 
and other harmful gases. Not less than a 
300-liter STPD supply of oxygen for each 
required Hight crew member on Hight deck 
duty shall be provided for this purpose. 

(b) Nonpres8urized cabin airplanes. The 
requirement stated in paragraph (a) of this 
section shall apply to nonpressurized cabin 
airplanes, if the Administrator finds that it 
is possible to obtain a dangerous concentra
tion of smoke, carbon dioxide, or other 
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harmful gases in the fiight crew compart
ments in any attitude of flight which might 
occur when the airplane is flown in accord
ance with either the normal or emergency 
procedures approved by the Administrator. 

40.205-1 Requirement of protective breath
ing equipment in nonpres8UriZed cabin air
planes (FAA rules which apply to sec. 
f/J/205 (b) ). Protective breathing equipment 
for the flight crew shall be required in non
pressurized cabin airplanes having built-in car
bon dioxide fire extinguisher systems in 
fuselage c.ompartments (for example, cargo or 
combustion heater compartments) : except that 
protective breathing equipment will not be re
quired where: 

(a) Not more than 5 pounds of carbon di
oxide will be discharged into anyone such com
partment in accordance with established fire 
('..antrol procedures, or 

(b) The carbon dioxide concentration at the 
flight crew stations has been determined in ac
cOl-dance with section 4b.484-1 and found t.o be 
less than 3 percent by ,0Iume (corrected to 
standard sea le,el conditions). 

(Published in 18 F.R. 8679, December 24. 1953, effec
tive January 1, 1954.) 

40.205-2 Protectire breathing equipment 
and inJJtallation (FAA policies u:hieh apply to 
sec. 40.2(5). 

(a) Oxygen 8yMem8. The BOO-liter oxygen 
supply per flight crew member required by this 
requirement is intended to be used with a de
mand t.ype oxygen system or a diluter-demand 
type oxygen system with the lever of the diluter
demand regulator set at "100 PERCENT 
OXYGEX" (Automix "OFF"). A continuous 
flow protecti.e breathing system with a suitable 
mask may also be used for protecti,e breathing 
purposes providing an oxygen flow rate of 60 
liters per minute at 8,000 feet (45 liters per 
minute at sea 1e,el) is supplied to the mask and 
providing a supply of 600 liters of :free oxygen 
at 70° F. and 760 mm Hg pressure is provided 
to each required flight crew member. See sec
tion 4b.651 (h) and associated manual material. 

(b) PQrtable equipment. Portable protec
tive breathing units of one of t.he types men
tioned in paragraph (a) may be used to meet 
this requirement. Portable units which are 
also intended to be used to meet the fire protec-

tion requirements of section 4b.380(c) should 
be of une of the demand types; continuous flow 
types are not suitable for fighting fires in Class 
A or B cargo compartments since any unused 
oxygen escaping from around the face mask 
might aggravate the existing fire. 

(Published in 18 F.R. 6618, October 17, 1953, effec
ti\"e January I, 1954.) 

40.206 Equipment for overwater opera
tions. 

(a) The following equipment shall be re
quired for all extended overwater opera
tions: 

(1) Life vest or other adequate individ
ual flotation device for each occupant of the 
airplane; 

(2) Life rafts sufficient in number and 
of such rated capacity and buoyancy as to 
accommodate all occupants of the airplane; 

(3) Suitable pyrotechnic signaling de
vices; and 

(4) One portable emergency radio sig
naling device, capable of transmission on the 
appropriate emergency frequency or fre
quencies, which is not dependent upon the 
airplane power supply and which is self
buoyant and water-resistant. 

(b) All required life rafts, life vests, and 
signaling devices shall be easily accessible 
in the event of a ditching without appreciable 
time for preparatory procedures. After 
May 311 1957. this equipment shall be in
stalled in conspicuously marked approved 
locations. 

(c) After May 31, 1957. a survival kit, ap
propriately equipped for the route to be 
flown. shall be attached to each required life 
raft. 

40.207 Equipment for operations in icing 
conditions. 

(a) For all operations in icing conditions 
each airplane shall be equipped with means 
for the prevention or removal of ice on wind
shields. wings, empennage, propellers, and 
other parts of the airplane where ice forma
tion will adversely affect the safety of the 
airplane. 

(b) For ope:rations in icing conditions at 
night means shall be provided for illuminat
ing or otherwise determining the formation 

(Rev. 4/15/60) 
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of ice on the portions of the wings which are 
critical from the standpoint of ice accumula
tion. When illuminating means are used, 
such means shall be of a type which will not 
cause glare or reflection which would handi
cap crew members in the performance of 
their normal functions. 

40.208 Flight recorders. 
[(a) An approved flight recorder which 

records at least time, altitude, airspeed. vertical 
acceleration, and heading shall be installed in 
accordance with the following requirements: 

[(1) On all airplanes of more than 12,500 
pounds maximum certificated takeoff weight 
which are certificated for operations above 
25,000 feet altitude; and 

[(2) On and after November 1, 1960, on 
all turbine-powered airplanes of more than 
12,500 pounds maximum certificated takeoff 
weight; Provided, That, the Director, Bureau 
of Flight Standards, or his authorized repre
sentative, may extend the November 1. 1960. 
compliance date for any air carrier who. prior 
to September 1. 1960, submits to the Federal 
Aviation Agency, in writing, a request for 
approval for such an extension, together with 
substantiating data, which shows to the satIs
faction of the Director, or his authorized 
representative: 

[(i) That the air earrier will be unable 
to comply with the November 1. 1960, date due 
to flight recorder procurement or installation 
problems, and; 

[(ii) The action the air carrier has under
taken to insure that a progressive installation 
of the required flight recorder equipment will 
be completed at the earliest practicable date 
following November I, 1960. In no event 
will the November 1. 1960, compliance date be 
extended beyond May 1. 1961. 

[(b) When a flight recorder is installed it 
shall be operated continuously from the instant 
the airplane commences the takeoff roll until 
it has completed the landing roll at an airport. 

[(c) Recorded information shall be retained 
by the air carrier for a period of at least 60 
days. For a particular flight or series of 
flights, the information shall be retained for 
a longer period if requested by an authorized 
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representative of the Administrator or the Civil 
Aeronautics Board. 

[(Amendment 40-27, published in 25 F.R. 6826, luly 
19. 1960, effective Aug. 18. 1960.)] 

Radio Equipment 

40.230 Radio equipment. Each alrplan" 
used in scheduled air transportation shall be 
equipped with radio equipment specified for 
the type of operation in which it is engaged. 
Where two independent radio systems are 
required by sections 40.231 and 40.232, each 
system shall have an independent antenna 
installation: Provided. That where rigidly 
supported nonwire antennas or other an
tenna installations of equivalent reliability 
are used, only one such antenna need be pro
vided. 

40.230-1 Independent radio systems (FAA 
interpretations which apply to sec. fIJ.1J30). 
Radio systems are independent where each such 
system is separate and complete, and the func
tion of any part or the whole of one system is 
not dependent on the continued functioning of 
any component of the other, and in event of 
failure in one system, the other system is capa
ble of continued independent operation. 

(Published in 18 F.R. 8612, December 22, 1953, e:tfoo· 
t!ve January 1,19154.) 

40.231 Radio equipment for operations 
under VFR over routes navigated by pilot'
age. 

(a) For operations conducted under VFR 
over routes on which navigation can be ac
complished by pilotage, each airplane shall 
be equipped with such radio equipment as is 
necessary under normal operating condi
tions to fulfill the following functions: 

(1) Communicate with at least one ap
propriate ground station (as specified in sec. 
40.34) from any point on the route and other 
airplanes operated by the air carrier; 

(2) Communicate with airport traffic 
control towers from any point in the control 
zone within which flights are intended; and 

(3) Receive meteorological information 
from any point en route by either of two in· 
dependent systems. 
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(b) For all operations at night conducted 
under VFR over routes on which navigation 
can be accomplished by pilotage, each air
plane shall be equipped with such radio 
equipment as is necessary under normal op
erating conditions to fulfill the functions 
specified in paragraph (a) of this section and 
to receive radio navigational signals applica
ble to the route flown except that no marker 
beacon receiver or ILS receiver need be 
provided. 

40.232 Radio equipment for operations 
under VFR over routes not navigated by pi
lotage or for operations under IFR or over· 
the·top. 

(a) For operations conducted under VFR 
over routes on which navigation cannot be 
accomplished by pilotage or for operations 
conducted under IFR or over-tha-top each 
airplane shall be equipped with such radio 
equipment as is necessarj' under normal op
erating conditions to fulfill the functions 
specified in section 4O.231(a) and to receive 
satisfactorily by either of two independent 
systems, radio navigational signals from all 
primary en route and approach navigational 
facilities intended to be used, except that 
only one marker beacon receiver which pro
vides visual and aural signals and one ILS 
receiver need be provided. Equipment pro
vided to receive signals en route may be used 
to receive signals on approach, if it is capable 
of receiving both signals. 

(b) In the case of operation on routes using 
procedures based on automatic direction 
finding, only one automatic direction finding 
system need be installed: Provided, That 
ground facilities are so located and the air
plane is so fueled that, in case of failure of 
the automatic direction finding equipment, 
the flight may proceed safely to a suitable 
airport which has ground radio navigational 
facilities whose signals may be received by 
the use of the remaining airplane radio sys
tems. 

(c) During the period of transition from 
low frequency to very high frequency radio 
navigational systems, one means of satisfac
tory receiving signals over each of these sys
tems shall be considered as complying with 

the requirement that two independent sys
tems be provided to receive en route or ap
proach navigational facility signals: Pro
vided. That ground facilities are so located 
and the airplane is so fueled that in case of 
failUre of either system the flight may pro
ceed safely to a suitable airport which has 
ground radio navigational facilities whose 
signals may be received by use of the remain
ing airplane radio system. 

40.232-1 Dupatoh of aircraft equipped with 
one VHF and one low frequency radio receiver 
( FAA interpretations wldeh apply to S80. 

40.2132 (c» . lV1:1en an aircraft equipped with 
one VHF radio navigation receiver and one low 
frequency radio navigation receiver is dis
patched under conditions requiring an alter
nate airport for departure or destination, such 
alternate airport must be: 

(a) An alternate airport served by both low 
frequency and VOR (or VAR) radio naviga
tion facilities each of which has an approved 
instrument approaeh procedure established for 
such airport, or 

(b) An alternate airport served by a VOR 
(or VAR) radio navigation facility, provided 
another alternate airport is specified which is 
served by a low frequency radio navigation 
facility and an approved instrument approach 
procedure is established at each such airport, or 

(c) An alternate airport for which the 
weather reports and forecasts, or a combination 
thereof, indicate that the weather conditions 
will remain at or above the weather minimums 
prescribed in section 40.390 (c) until such 
time as the flight would arrive at such alternate 
airport. 

(Published in 19 F.R. 1410. March 13. 1954. etl'ective 
April 1,1954.) 

Maintenance and Inspection 
Requirements 

40.240 Responsibility for maintenance. 
Irrespective of whether the air carrier has 
made arrangements with any other per
son for the performance of maintenance and 
inspection functions, each air earrier shall 
have the primary responsibility for the air
worthiness of its airplanes and required 
equipment. 
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40.241 Maintenance and inspection re
quirements. 

(a) The air carrier, or the person with 
whom arrangements have been made for the 
performance of maintenance and inspection 
functions. shall establish an adequate in
spection organization responsible for deter
mining that workmanship, methods em
ployed, and material used are in conformity 
with the requirements of the regulations of 
this subchapter, with accepted standards 
and good practices, and that any airframe, 
engine, propeller, or appliance released for 
flight is airworthy. 

(b) Any individual who is directly in 
charge of inspection, maintenance, overhaul, 
or repair of any airframe, engine, propeller, 
or appliance shall hold an appropriate li
cense or airman certificate. 

40.241-1 Persons directly in charge of in
spection, maintenance, overhaul, 01' repair of 
airframes, engines, propellers, or appUances 
( FAA interpretations which appZy to sec. 
40.241 (b) ). The individual "directly in 
charge" is interpreted to mean each individual 
assigned by the carrier or other person perform
ing maintenance, to a position in which he is 
responsible for the work of a shop or station 
which performs inspections, maintenance, 1'e
pairs; alterations, or other functions affecting 
aircraft airworthiness. Such individuals need 
not necessarily physically observe and direct 
each worker constantly, but must be available 
for consultation and decision on matters requir
ing instruction or decision from higher author
ity than that of the individuals performing 
the work. 

(Published in 18 F.R. 8612, December 22,1953, effec
tive January 1, 1954.) 

40.242 Maintenance and inspection train
ing program. The air carrier, or the person 
with whom arrangements have been made 
for the performance of maintenance and in· 
spection functions, shall establish and main
tain a training program to insure that all 
maintenance and inspection personnel 
charged with determining the adequacy of 
work performed are fully informed with re
spect to all procedures and techniques and 
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with new equipment introduced into service, 
and are competent to perform their duties. 

40.243 Maintenance and inspection per
sonnel duty time limitations. All mainte
nance and inspection personnel shall be re
lieved of all duty for a period of at least 24 
consecutive hours during any 7 consecutive 
days or equivalent thereof within anyone 
month. 

Airman and Crew Member Requirements 

40.260 Utilization of airman. 
(a) No air carrier shall utilize an indi

vidual as an airman unless he holds a valid 
appropriate airman certificate issued by the 
Administrator and is otherwise qualified for 
the particular operation in which he is to 
be utilized. 

(b) No individual who has reached his 
60th birthday shall be utilized or serve as a 
pilot on any aircraft while engaged in air 
carrier operations. 

(Amendment 40-22, published in 24 F.R. 9767, Dee. 5, 
1959, effective March 15, 1960.) 

40.261 Composition of /Ught crew. 
(a) No air carrier shall operate an air

plane with less than the minimum flight crew 
specified in the airworthiness certificate for 
the type of airplane and required in this part 
for the type of operation. 

(b) Where the provisions of this part re
quire the performance of two or more func
tions for which an airman certificate is neces
sary, such requirement shall not be satisfied 
by the performance of multiple functions at 
the same time by any airman. 

[(c) Where the air carrier is authorized 
to operate under instrument conditions or 
operate airplanes of more than 12,500 pounds 
maximum certificated weight, the minimum 
pilot crew shall consist of two pilots, one of 
whom shall be designated as pilot in com
mand and the other as second in command. 

[(Amendment 40-21, published in 24 F.R. 9765, Dec. 
5, 1959, effective Jan. 1, 1961.)] 

(d) On flights requiring a flight engineer, 
at least one other flight crew member shall 
be sufficiently qualified, so that in the event 
of illness or other incapacity, emergency cov-
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erage can be provided for that function for 
the safe completion of the flight. A pilot 
need not hold a flight engineer certificate to 
function in the capacity of a flight engineer 
for such emergency coverage. 

40.263 Flight engineer. An airman hold
ing a valid flight engineer certificate shall be 
required on all airplanes certificated for 
more than 80,000 pounds maximum certifi
cated take-off weight. Such airman shall 
also be required on all four-engine airplanes 
certificated for more than 30,000 pounds max
imum certificated take-off weight where the 
Administrator finds that the design of the 
airplane used or the type of operation is such 
as to require engineer personnel for the safe 
operation of the airplane. 

40.265 Flight attendant. At least one 
flight attendant shan be provided by the air 
carrier on all flights carrying passengers in 
airplanes of IO-passenger capacity or more. 

40.266 Aircraft dispatcher. Each air car
rier shall provide an adequate number of 
qualified dispatchers at each dispatch center 
to insure the proper operational control of 
each flight. 

40.267 Assignment of emergency evacua· 
tion functions for each crew member. After 
May 31, 1956, each air carrier shall assign all 
necessary emergency functions for each 
crew member to perform in the event of cir
cumstances requiring emergency evacuation. 
The air carrier shall show that functions so 
assigned are practicahle of accomplishment. 
These functions shall be described in the air 
carrier manual. 

Training Program 
40.280 Training requirements. 
(a) Each air carrier shall establish a 

training program sufficient to insure that 
each crew member and dispatcher used by 
the air carrier is adequately trained to per
form the duties to which he is to be assigned. 
The initial training phases shall be satisfac
torily completed prior to serving in sched
uled operations. 

(b) Each air carrier shall be responsible 
for providing adequate ground and flight 
training facilities and properly qualified in
structors. There also shall be provided a 

sufficient numher of check airmen to conduct 
the flight checks required by this part. Such 
check airmen shall hold the same airman 
certificates and ratings as are required for 
the airman being checked. 

(c) The training program for each flight 
crew member shall consist of appropriate 
ground and flight training including proper 
Hight crew coord ina eon. Procedures for 
each flight crew function shaH be standard
ized to the extent that each flight crew memo 
ber will know the functions for which he is 
responsible and the relation of those func
tions to those of other flight crew members. 
The initial program shall include at least the 
appropriate requirements specified in sec
tions 40.281 through 40.286. 

(d) The crew member emergency proce
dures training program shan include at least 
the requirements specified in section 40.286. 

(e) The appropriate instructor, supervisor. 
or check airman responsible for the particu
lar training or flight check shall certify to 
the proficiency of each crew member and 
dispatcher upon completion of his training, 
and such certification shall become a part of 
the individual's record. 

40.281 Initial pilot ground training. 
Ground training for aU pilots shall include 
instruction in at least the following: 

(a) The appropriate provisions of the air 
carrier operations specifications and appro· 
priate provisions of the regulations of this 
subchapter' with particular emphasis on the 
operation and dispatching rules and air
plane operating limitations; 

(b) Dispatch procedures and appropriate 
contents of the manuals; 

(e) The duties and responsibilities of crew 
members; 

(d) The type of airplane to be flown, in
cluding a study of the airplane, engines, all 
major components and systems, perform
ance limitations, standard and emergency 
operating procedures. and appropriate con
tents of the approved Airplane Flight 
Manual; 

(e) The principles and methods of deter
mining weight and balance limitations for 
take-off and landing; 
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(f) Navigation and use of appropriate aids 
to navigation, including the instrument ap· 
proaeh facilities and procedures which the 
air carrier is authorized to use; 

(g) Airport and airways traffic control 
systems and procedures, and ground control 
letdown procedures if pertinent to the op
eration; 

(h) Meteorology sufficient to insure a 
practical knowledge of the principles of 
icing, fog, thunderstorms, and frontal sys
tems; and 

(i) Procedures for operation in turbu
lent air and during periods of ice, hail, 
thunderstorms, and other potentially haz
ardous meteorological conditions. 

40.282 Initial pilot flight training. 
(a) Flight training for each pilot shall in

clude at least take-off's and landings, during 
day and night, and normal and emergency 
flight maneuvers in each type of airplane to 
be flown by him in scheduled operations, and 
flight under simulated instrument flight 
conditions. [A pilot qualifying to serve as 
other than pilot in command or as second in 
command shall demonstrate to a representa· 
tive of the Administrator or to a check pilot 
his ability to take off and land each type of 
airplane in which he is to serve.] 

[(Amendment 40-21, published in 24 F.R. 9765. 
Dec. 5, 1959, effective Jan. I, 1961.)] 

(b) Flight training for a pilot qualifying 
to serve as pilot in command shall include 
flight instruction and practice in at least the 
following maneuvers and procedures: 

(1) In each type of airplane to be flown 
by him in scheduled operations: 

(i) At the authorized maximum take
off weight, take-off using maximum take-off 
power with simulated failure of the critical 
engine. For transport category airplanes 
the simulated engine failure shall be accom
plished as closely as possible to the critical 
engine failure speed (VI)' and climb-out 
shall be accomplished at a speed as close as 
possible to the take-off safety speed (V2 ). 

Each pilot shall ascertain the proper values 
for speeds V1 and VjI; 

(ii) At the authorized maximum land
ing weight, flight in a four-engine airplane, 
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where appropriate, with the most critical 
combinations of two engines inoperative, or 
operating at zero thrust, utilizing appropri· 
ate climb speeds as set forth in the Airplane 
Flight Manual; 

(ill) At the authorized maximum land
ing weight, simulated pull-out from the 
landing and approach configurations accom
plished at a safe altitude with the critical 
engine inoperative or operating at zero 
thrust; 

(iv) Suitable combinations of airplane 
weight and power less than those specified 
in subdivisions (i), (ii), and (iii) of this sub
paragraph may be employed if the perform
ance capabilities of the airplane under the 
above conditions are simulated. 

(2) Conduct of flight under simulated 
instrument conditions, utilizing all types of 
navigational facilities and the letdown pro
cedures used in normal operations. If a 
particular type of facility is not available in 
the training area, such training may be ac
complished in a synthetic trainer. 

[(e) Flight training for a pilot qualifying 
to serve as second in command shall include 
flight instruction and practice in at least the 
following maneuvers and procedures: 

[(1) In each type of airplane to be flown 
by him in scheduled operation: 

[(i) Assigned flight duties as second 
in command. including flight emergencies, 

[(ii) Taxiing, 
[(iii) Takeoffs and landings. 
[(iv) Climhsal1d climbing turns, 
[(v) Slow fiigh4 
[(vi) Approach to stall, 
[(vii) Engine shutdown and restart, 
[(viii) Takeoff and landing with sim-

ulated engine failure, 
[Ox) Conduct of flight under sim

ulated instrument conditions, including in
strument approach at least down to circling 
approaeh minimum and missed-approach 
procedures. 

[(2) Conduct of flight under simulated 
instrument conditions, utilizing all types of 
navigation facilities and the letdown pro
cedures used in normal operations. Except 
for those approach procedures for which the 
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lowest minimums are approved, alI other 
letdown procedures may be given in a syn
thetic trainer which contains the radio 
equipment and instruments necessary to 
simulate other navigational and letdown 
procedures approved for use by the air 
carrier. 

[(Amendment 40-21, published in 24 F.R. 9765, Dee. 
5, 1959. effective Jan. I, 1961.)] 

40.28-1 Initial flight engineer training. 
(a) The training for flight engineers shall 

include at least the instruction specified in 
section 40.281 (a) through (e). 

(b) Flight engineers shall be given suffi
cient training in tlight to become proficient 
in those duties assigned them by the air 
carrier. Except for emergency procedures, 
this training may be accomplished during 
scheduled flight under the supervision of a 
qualified flight engineer. 

40.286 Initial crew member emergency 
training. 

(a) The training in emergency procedures 
shall be designed to give each crew member 
appropriate individual instruction in all 
emergency procedures, including assign
ments in the event of an emergency, and 
proper coordination between crew members. 
At least the following subjects as appro
priate to the individual crew member shall 
be taught: The procedures to be followed in 
the event of the failure of an engine, or en
gines, or other airplane components or sys
tems, emergency decompression, fire in the 
air or on the ground, ditching, evacuation, 
the location and operation of all emergency 
equipment. and power setting for maximum 
endurance and maximum range. 

(b) Synthetic trainers may be used for 
training of crew members in emergency pro
cedures where the trainers sufficiently sim
ulate flight operating emergency conditions 
for the equipment to be used. 

[(c) All crewmembers performing duties 
on pressurized airplanes operated above 
flight level 250, shall, as a part of their ap
proved emergency procedure training, re
ceive instructions by means of lectures and 
films covering at least: respiration, hypoxia, 
duration of consciousness at altitude when 

supplemental oxygen is not supplied, gas ex~ 
pansion, gas bubble formation, physical phe
nomena and incidents of decompression; and 
receive actual training and practice in the 
donning of the oxygen mask and operation 
of the oxygen equipment. In lieu of the re
quired films, the air carrier may use any 
other equivalent means of visual presenta
tion which, after demonstration, meets with 
the approval of a representative of the 
Administrator. 

[(Amendment 40-28, published in 26 F.R. 1055, Feb. 
3,1961, effective March 8,1961.)] 

40.286-1 In.itial crew member emergency 
tN}.,ining-synthetic trainers (FAA interpreta
ti0'Tl8 'which apply to sec. 40J!86 ( b». Synthetic 
trainers will be deemed to sufficiently simulate 
flight operating emergency conditions if the 
trainer is so designed as to accurately reproduce 
the placement of flight station instruments and 
controls of the particular type and model of 
aircraft for which the training is given, and the 
operation of such trainer permits accurate re
production of the instrument and control char
acteristics found in the emergency conditions 
simulated. 

(Published in 18 F.R. 6619, October 17,1953, effective 
January 1,1954.) 

40.288 Initial aircraft dispatcher train
ing. 

(a) The training program for aircraft dis
patchers shall provide for training in their 
duties and responsibilities and shall include 
a study of the flight operation procedures, 
air traffic control procedures, the perform
ance of the airplanes used by the air carrier, 
navigational aids and facilities, and meteor
ology_ Particular emphasis shall be placed 
upon the procedures to be followed in the 
event of emergencies. including the alerting 
of proper Governmental, company. and 
private agencies to render maximum assist
ance to an airplane in distress. 

(b) Each aircraft dispatcher shall, prior 
to initially performing the duty of an air
craft dispatcher, satisfactorily demonstrate 
to the supervisor or ground instructor au
thorized to certify to his proficiency. his 
knowledge of the following subjects: 
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(1) Contents of the air carrier operating 
certificate; 

(2) Appropriate provisions of the air 
carrier operations specifications, manual, 
and regulations of this subchapter; 

(3) Characteristics of the airplanes op
erated by the air carrier; 

(4) Cruise control data and cruising 
speeds for such airplanes; 

(5) Maximum authorized loads for the 
airplanes for the routes and airports to be 
used; 

(6) Air carrier radio facilities; 
(7) Characteristics and limitations of 

each type of radio and navigational facility 
to be used; 

(8) Effect of weather conditions on air
plane radio reception; 

(9) Airports to be used and the general 
terrain over which the airplanes are to be 
flown; 

(10) Prevailing weather phenomena; 
(11) Sources of weather information 

available; 
(12) Pertinent air traffic control pro

cedures; and 
(13) Emergency procedures. 

(Part 40, 20 F.R. 10131, Dee. 31, 1955, eff\l!ctive Dee. 
3], 1955.) 

40.289 Recurrent training. 
(a) Each air carrier shall provide such 

training as is necessary to insure the con
tinued competence of each crew member and 
dispatcher and to insure that each possesses 
adequate knowledge of and famiJiarity with 
all new equipment and procedures to be used 
by him. 

[(b) Each air carrier shall, as a part of 
the training program, check the competence 
of each crewmember and dispatcher each 12 
months with respect to pI'ocedures, tech
niques, and information essential to the 
satisfactory performance of his duties. The 
competence check may be given at any time 
during the month preceding or following the 
month in which it becomes due. The effective 
date of the check, if given within the pre
ceding or following month, shall be the same 
as if given within the month in which it be
came due. Where the check of the pilot in 
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command or second in command requires 
actual flight, such check shall be considered 
to have been met by the checks accomplished 
in accordance with sections 40.302 and 40.305, 
respectively.] 

(c) The appropriate instructor, supervi
sor, or check airman shall certify as to the 
proficiency demonstrated, and such certifi. 
cation shall become a part of the individual's 
record. 

(Part 40, 20 F.R. 10131, Dec. In, 1955, effective Dee. 
31, 1955; as amended by Arndt. 40-21, 24 F.R. 9'165, 
Dec. 5, 1959, effective Jan. 1.1961; [Amdt.40-37, 21 F.R. 
7673, Aug. 3, 1962, effective Aug. 3, 1962].) 

40.290 Approval of training program. 
The training program established under the 
provisions of sections 40.280 through 40.289 
by the air carrier shall meet with the ap
proval of an authorized representative of the 
Administrator: Provided. That the cur
riculum of such training program shall be 
submitted in appropriate form to an au
thorized representative of the Administrator 
not later than May 1, 1960. 

(Added by Arndt. 40-21, 24 F.R. 9765, Dec. 5, 1959, 
effective Jan. 1, 1961, except as noted.) 

Flight Crew Member and Dispatcher 
Qualification 

40.300 Qualification requirements. 
(a) No air carrier shall utilize any flight 

crew member or dispatcher, nor shall any 
such airman perform the duties authorized 
by his airman certificate, unless he satisfac
torily meets the appropriate requirements of 
section 40.280 or section 40.289, and sections 
40.301 through 40.310. All pilots serving as 
pilot in command shall hold appropriate air
line transport pilot certificates and ratings. 
All other pilots shall hold at least commer
cial pilot certificates and instrument ratings. 

(b) Check airmen shall certify as to the 
proficiency of all pilots being examined, as 
required by sections 40.302. 40.303, and 40.305, 
and such certification shall become a part of 
the airman's record. 

(Part 40, 20 F.R. 10131, Dee. 31, 1955, effective Dec. 
31, 1955; as amended by Arndt. 40-21, 24 F.R.9'165, Dee. 
5, 1959, effeetive Ian. I, 1961.) 
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40.301 PUot recent experience. No air 
carrier shall schedule a pilot in command or 
second in command to serve as such in sched
uled air transportation unless within the 
preceding 90 days he has made at least 3 
takeoffs and 3 landings in the airplane of the 
particular type on which he is to serve. 

(part 40, 20 F.R. 10131, Dec. 31, 1955, effective Dec. 
31, 1955; as amended by Arndt. 40-21. 24 F.R. 9765, Dee. 
5. 1959, effective Jan. I, 1961.) 

40.302. Pilot checks. 

(a) Line check. Prior to serving as pilot 
in command. and at least once each 12 
months thereafter. a pilot shall satisfac
torily accomplish a line check in one of the 
types of airplanes normally to be flown by 
him. The line eheek may be given at any 
time during the month preceding or following 
the month in which it becomes due. The 
effective date of the check, if given within the 
pl'eceding or following month, shall be the same 

as if given within the month in which it became 
due. This check shall be given by a check 
pilot who is qualified for the route. It shall 
consist of at least a scheduled flight between 
terminals over a route to which the pilot is 
normally assigned during which the check 
pilot shall determine whether the individual 
being checked satisfactorily exercises the 
duties and responsibilities of pilot in com
mand. 

(Amendment 40-26, published 25 F.R. 3850, May 4, 
1960, effective June 1, 1960.) 

(b) Proficiency check. 
(1) An air carrier shall not utilize a 

pilot as pilot in command until he has satis
factorily demonstrated to a. check pilot or a 
representative of the Administrator his abil
ity to pilot and navigate airplanes to be 
flown by him. Thereafter, he shall not serve 
as pilot in command unless each 6 months he 
successfully completes a similar pilot pro-
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ficiency cheek. The proficiency check may 
be given at any time durfng the month pre· 
ceding or following the month in which it 
becomes due. The effective date of the 
check, if given within the preceding or fol
lowing month, shall be the same as if given 
within the month in which it became due. 
Where such pilots serve in more than one 
airplane type, at least every other successive 
proficiency cheek shall be given in ft.ight in 
the larger airplane type. 

[(Amendment 40-19. published in 24 F.R. 7865. Sept. 
80, 1959, effective Oct. 29, 1959.)] 

(2) The pilot proficiency check shall in
lude at least the following: 

. (i) The ft.ight maneuvers specified in 
sectIon 40.282(b)(1), except that the simu
lated engine failure during take-off need not 
be accomplished at speed V1• nor at actual 
or simulated maximum authorized weight, 

(ii) Flight maneuvers approved by 
the Administrator accomplished under simu
lated instrument conditions utilizing the nav
igational facilities and letdown procedures 
normally used by the pilot: Provided. That 
maneuvers other than those associated with 
approach procedures for which the lowest 
minimums are approved may be given in a 
synthetic trainer which contains the radio 
equipment and instruments necessary to sim
ulate other navigational and letdown pro
cedures approved for use by the air carrier. 

[(3) Subsequent to the initial pilot pro
ficiency check, an approved course of train
ing in an ajrcraft simulator, if satisfactorily 
completed, may be substituted at alternate 
6-month intervals for the proficiency check 
required by subparagraph (1) of this para
graph. The afr carrier shall show that the 
flight characteristics, performance, instru
ment reaction, and control loadings of the 
applicable aircraft are accurately simulated 
in the aircraft simulator through all ranges 
of normal and emergency operations in ac
corda.nce with subdivisions (i) through (vii) 
of this subparagraph. 

[(Amendment 40-19, published in Z4 F.R. 7865, Sept. 
SO, 1959, effective Oct. 29, 1959.)] 

(i) The simulator shall represent a 
full-scale mock-up of the cockpit interior, in-
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eluding normal ft.ight crew stations and ac
commodations for the instructor or check 
airman. 

(ii) The effect of changes on the basic 
forces and moments shall be introduced for 
all combinations of drag and thrust nor
mally encountered in flight. The effect of 
changes in airplane attitude, power, drag, 
altitude, temperature, gross weight, center 
of gravity location, and configuration shall 
be included. 

(iii) In response to control movement 
by a ft.ight crew member, all instrument in
dications involved in the simulation of the 
applicable airplane shall be entirely auto
matic in character unless otherwise speci
fied. The rate of change of simulator 
instrument readings and of control forces 
shall correspond to the rate of change which 
would occur on the applicable airplane 
under actual flight conditions, for any given 
change in the applied load on the controls, 
in the applied power or in aircraft configura
tion. Control forces and degree of actuat
ing control travel shall correspond to that 
which would occur in the airplane under 
actual flight conditions. 

(iv) Through the medium of instru
ment indication~ it shall be possible to use 
the simulator for the training and checking 
of a pilot in the operational use of controls 
and instruments on the applicable airplane 
model during the simulated execution of 
ground operation, take-oif, landing, normal 
flight. unusual attitudes, navigation prob
lems, and instrument approach procedures. 
In addition, the simulator shall be designed 
so that malfunction of aircraft engines, pro
pellers, and primary systems may be pre
sented and corrective action taken by the 
crew to cope with such emergencies. 

(v) Suitable COUl'se and altitude re
corders shall be included. 

(vi) Communication and navigation 
aids of the applicable airplane shall be simu
lated for on-the-ground and in-flight opera
tions. 

(vii) Other aircraft systems and com
ponents shall be simulated to the extent 
found necessary by the Administrator. 

(c) Prior to serving as pilot in command 
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in a particular type of airplane, a pilot shall 
have accomplished during the preceding 12 
months either a proficiency check or a line 
check in that type of airplane. 

40.302-1 Pilot checl. .. -profic-lency require
ments (FAA rules u~hi('h apply to see. 40.-
30i!(b»). The following items are required by 
the Administrator to determine the proficieney 
of the pilot in command: 

(a) Equipment examination (oral or mt
ten). 

(1) The equipment examination shall be 
pertinent to the type of aireraft to be flown hy 
the pilot-in-eommand and may he gin>n (i) in 
the air carrier's ground school, (ii) during a 
routine line check under the supen'ision of an 
authorized compnny check pilot, or (iii) during 
the proficiency check. 

(2) The examination shall at least eontain 
questions relath-e to engine power settings, air
plane placard speeds, eritical engine failure 
speeds, control systems, fuel and lubricati011 
systems, propeller and supereharger operations, 
hydraulic systems, electric systems, anti-icing, 
heating and yentilating. and pre...~uri2.ation 
system (if pressurized). A record should be 
maintained in the pilofs file which will indicate 
the date. condition under which equipment ex· 
amination was giyen~ and grade receiwd. 

(b) Ta:riing, sailing. 07' docking. Attention 
shan be directed to the manner in which the 
pilot-in-command conducts taxiing, sailing, or 
docking with reference to the taxi instruction 
as issued by airport traffic control or other traffic 
control agency~ and taxi instruction which may 
be published in the air carrier's operations 
mil.llual, and general regard for the safety or 
the air carder's and other equipment which may 
be affected by taxiing, sailing, or docking 
operation. 

(c} RII mip. Attention to detail in the use 
of cockpit checklist and cockpit procedure shall 
be obsen'ed on all proficiency flights. 

(d) 1'akeoff. For those air carriers author
ized takeoff minimllms of less than 300-1, the 
pilot being examined shan whenC'\'er practica
ble exectite a takeoff solely by reference to 
instruments, or ftt the option of the check pilot, 
a contact takeoff may be made following which 
instrument conditions shall be simulated at or 
before reaching 100 feet with the subsequent 

climb conducted solely by reference to instru
ments. The check pilot shall observe the pilot's 
ahility to maintain a constant heading during 
the takeoff run, his proficiency in handling 
power, flap and gear operation during the 
critical period between takeoff (off ground) 
and reaching 500 feet. Should it become neces
sary for the check pilot to give assistance after 
becoming airborne, the maneuver shall be con
sidered as ullsatisfactory. 

(e) Climbs and elimbing turn8. Climbs and 
climbing turns shall be performed in nccordance 
with the airspeeds and power settings as pre
scribed by the air carrier or those set forth in 
the Airplane Flight ~:fanua1. The use of proper 
climb speeds and designatl."d ratl."s of climb shall 
be considered in determining the satisfactory 
performance of this phase of the proficiency 
flight. 

(f) Steep tu T'nJl , Except as provided here
inafter, steep turns shall consist of at least 45 
degrees of hank. The. turns shall be at least 
1800 of duration (but. need not be more than 
3600

), Smooth control application, and ahil
itv to ffil.menver aircraft within prescribed 
U;nits, shall be the primary hasis for judging 
performance. 'Yhen information is availahle 
on the relation of increase of stall speeds vs. 
increase in angle of bank, such information 
shall he reviewed and discussed. As a guide, 
the tolerance of 100 feet plus or minus a given 
altitude shall be considered as aceeptab\e devia
tion in the performance or steep turns. Con
sideration may he given to faetors other than 
pilot proficiency which might make compliance 
with the ahove tolerances impractical For ex
ample, where the range of vision from the 
safety observer's position is obstructed in cer
tain types of aircraft while in a steep left turn, 
the degree of left hank in such instanees may 
be reduced to not less than 30 degrees, 

(g) Malleu~'e''8 (minim.wnspeeds). ~Ianeu

Vel'S at minimum speeds shall be accomplished 
while using the prescrihed flap setting-s as set 
forth in the Airplane Flight Manual. ad
dition, attention shaH he directed to 1lllv1ane 
performance as related to use of flaps "\'S. clean 
configuration while opel'ating at minimum 
speeds. Attention shall be direeted towards 
the pilofs ability to recognize and hold mini
mum controllable airspeeds to maintain ald-

(Rev. 4/15/60) 
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tude and heading, and to a.void unintentional 
approaches to stalls. 

(h) Approach to stalls. Approa<:h to stalls 
shall be demonstrated from straight flight and 
turns, with and without power. An approach 
to stall shall be executed in landing or approach 
configuration. The ext~nt. to which the ap
proach to stall win be carried and the method 
of recovery utilized shall be dictated by (1) the 
type of aircraft being flown, (2) its reaction to 
stall conditions, and (8) the limitation estab
lished by the air carrier. Performance, shall be 
judged on ability to recognize the approaching 
stall, prompt action in initiating recovery, and 
prompt execution of proper recovery procedure 
for the particular make and model of aircraft 
involved. 

(i) Propeller feathering. Propeller feath· 
ering or the simulation thereof shall be accom
plished in accordance with instructions set forth 
by the air carrier and be exercised at sufficient 
altitude to insure adequate safety for the per
formance of the operation. The pilot's ability 
to maintain altitude, directional control, and 
satisfactory airspeed shall be the desired pre
requisites in accomplishing this maneuver. 
The manner in which the pilot manages his 
cockpit during propeller feathering shall also 
be noted. 

0) Maneuvers (one or more enqines out). 
'Vhen performing maneuvers (one or more en
gines out) the aircraft shan be maneuvered 
with a loss of 50 percent of its power units, such 
loss to be concentrated on one side of the air
craft. The loss of these power units may be 
simulated either by retarding throttles or by 
foHo,ying approved feathering procedures. 
The pilot-in-command shall be required to 
maintain headings and altitude and to make 
moderate turns both toward and away from the 
dead engine or engines. Proficiency shall be 
judged on th€' basis of the pilot's ability to 
maintain engine-out airspeed, heading and alti
tude; to trim the airplane: and to adjust nec
essary power settings. 

(k) Rapid descent and pullout. This ma
neuver shall consist of the following steps: 
While the aircraft is in the appropriate holding 
configuration and being flown at a predeter
mined altitude, it will be assumed that the air· 
craft has arrived at a navigational fix and is 
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cleared to descend immediately to a lower alti· 
tude. (The lower altitude shall be one which 
permits a descent of at least 1,000 feet. Upon 
reaching the lower altitude, the aircraft shall be 
recovered from the rapid descent and flown on 
a predetermined hending and altitude for a 
predetermined period of time. At the end of 
the time interval, an emergency pullout shall 
be executed which 'will invoh'e a change of di
rection of at least 180°, Performance shall be 
judged on the basis of ability to establish a 
ra pid descent at constant airspeed, stopping the 
descent at the minimum altitude specified with
out going below it, holding heading and alti
tude, and smooth pull-up and climb. 

(1) Abllity to tune radio.! 
(m) o rienta tion. 1 

(n) Beam bracketing.' 
(0) Cone identification.T 

(p) Loop onentatwn.1 

(q) A P p1'oach p'l'ocetiu'I'es. An approach 
procedure shan be made in the aircraft on the 
letdown aid for which the lowest minimums on 
a system-wide basis are authorized and include, 
where possible, holding patterns and air traffic 
control instructions which might be used by the 
pilot in day-to-day operations. If at the time 
of the proficiency flight the letdown aid afford
ing the lowest minimums is not in operation at 
the point the check is given, the landing aid 
which affords the next lowest minimums on a 
system-wide basis shall be used. ,\Yhere a par
ticular air carrier is authorized landing mini
mums based on instrument landing systems and 
ground control approach, the predominant 
landing aid on a system-wide basis shall be 
utilized. In some cases a particular air carrier 
may be authorized its lowest landing mini· 
mums on a letdown aid which is not installed 
and operating at locations where the air car
rier's pilots are based. It shall be the responsi
bility of the air carrier in this case to conduct 
proficiency flights at locations where such an 
aid is installed and operating. All other 
approaches which a particular operator may 
be authorized to use, such as ADF, LF /MF 

'Paragraphs (I). (m). (nl. (0). amI (p) Nhnll be necom· 
pUsbed in R satisfactory manner eltht'r durlng (1) a routine 
line check under the supervision of an authorized company 
cheek pilot, (2) In a simulated Of synthetic trainer, or (3) 
during the profiCiency filght, A record shall be maintained 
In th~ pHot's file which shall In(!lcat~ the datp. method uti
llzeIi, and grade received In the performance of theS€ Items. 
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range, VOR, and VAR shall be made and may 
be conducted in a simulator or other approved 
type trainer. A record shall be maintained 
in the pilot's file which will indicate the date 
that these approaches were performed and the 
grade received. If these approaches (ADF, 
LF /MF range, VOR, and VAR) are not per
formed in a simulator or other approved type 
trainer, they shall be accomplished on the pro
ficiency flight. 

(1") Missed a'fJP'l'oach procetlur8$. (See par
agraph (s) of this section.) 

(8) Traffic control procedu1'8$. Missed ap
proach procedures and traffic control proce
dures shall be accomplished in a manner satis
factory to the authorized check pilot. The 
degree of satisfactory or unsatisfactory per
formance shall be predicated on the pilot's 
ability to (1) maneuver the aircraft while per
forming these procedures, (2) follow instruc
tions either verbal or written which may be 
pertinent to the accomplishment of these pro
cedures. Paragraphs (r) and (s) of this sec
tion may be accomplished while performing 
paragraph (q). 

(t) Orosswind 'lalldin9. A crosswind land
ing shall be performed when practicable. 
Traffic conditions and wind velocities will dic
tate as to whether 8. crosswind landing is prac
ticable. Performance shall be judged on the 
technique used in correcting for drift on final 
approach, judgment in the use of flaps, and di
rectional control during rollout. 

(u) Landi1l{l under circli'ng approach con
diti&n3. Landing under circling approach con
ditions shall necessitate a. path of flight a.round 
the landing area. which will require not more 
than a 1800 turn but not less than a 900 turn. 
The pilot shall be judged em the basis of alti
tude and airspeed control and his ability to 
maneuver under the minimum ceiling and visi
bility conditions prescribed. 

(v) Takeoffs and landi'ng (with engine(8) 
failures}. If it is consistent with safety, traf
fic patterns, local rules and laws, a simulated 
engine failure shall be experienced during take
off. The simulated failure shall occur at any 
time after the aircraft has passed the V1 speed 
pertinent to the particular takeoff and when 
practicable before reaching 300 feet. When 
performing the landing, the aircraft shall be 

maneuvered to a. landing while utilizing 50 per
cent of the available power units. The simu
lated loss of power sha.ll be concentrated on one 
side of the aircraft. The pilot's ability to satis
factorily perform this maneuver shan be evalu
awd in the manner stated under subdivision (i). 

(w) Judgment. The pilot shall demonstrate 
judgment commensurate with experience re
quired of It pilot in command of air carrier 
aircraft. 

(x) Emergsncy procedures. The emergency 
procedures shall be applicable to the type of 
aircraft being flown and in accorda.nce with the 
emergency procedures prescribed by the air 
ca.rrier. A record shall be maintained in the 
pilot's file which will list the emergency pro
cedures accomplished, da.te performed, and 
grade received. 

(y) Additionnl tra:ilnin9. If performance of 
any of the above items is unsatisfactory in the 
judgment of the check pilot he may, at his dis
cretion, give additional training to the pilot 
during the course of the proficiency check. If 
after such training, the pilot being checked is 
still unable to demonstrate satisfactory per
formance to the check pilot, he shall not be used 
in scheduled operation until such time as he 
shall have demonstrated proficiency. 

(Publlshed in 18 F.R. 8682, December 24,1958, e1Tee· 
tiveJanuary 1,1954.) 

40.302-2 [Deleted] 

(Published in 18 F.R. 6619, Oct~ber 11. 1953, ef1'eetlve 
January I, 1954. Deletl~n published in 24 F.R. 7865, 
Sept. 30, 1959, effective Oct. 29. 1959.) 

40.302-3 Pilot checks use 01 synthetic 
trainer (FAA policies 'which apply to 8S0. 

40.30!{b){!)(ii». An air carrier using a 
flight simulator in its pilot's training program 
may be approved to utilize such a device for cer
tain maneuvers in conducting proficiency cheda; 
provided that (a) the training device accurately 
simulates the flight characteristics and the per
formll.nce of the applicable aircraft through all 
ranges of normal and emergency operation, 
(b) the maneuvers to be conducted in the simu
lator other than those specifically authorized 
in section 40.302-1, paragraphs (l), (m), (n), 
(0), (p), and (q), are submitted to. the Wash
ington office for approval by the region in which 
the headquarters of the air carrier is located, 

(Rev. 4/15/60) 
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(c) certain critical lnaneuvers which demon
strate the instrument proficiency of a pilot are 
executed in an aircraft of the type flown by the 
pilot in air carrier service. The proficiency 
flight in the aircraft should include at least 
maneuvers (minimum speed), approach pro
cedures, handling under circling approach con
ditions, and takeoff 'and landings, with engine 
failures as outlined in section 40.302-1, para
graphs (g), (q), (u), and (v), respectively. 

(Published In 18 F.R. 6619, October 11, 1958, eft'ective 
January 1, 1954.) 

40.302-4 Requirements fOr apprO'Ved train
ing (Jourse--airc'l'afe Bimnilator (FAA rules 
which apply to sec. 40.3~(b) (3)). 

(a) Application for apprO'/Jal. An applicant 
desiring approval of an aircraft simula.tor 
training course shall submit his application in 
triplicate to the local Air Carrier Safety In
spector. The application shall contain a train
ing course, including a description of the equip
ment, facilities, and material to be used, 
together with a letter to the Administrator of 
the Federal Aviation Agency requesting ap
proval Ta of the course. The application shall 
be prepared in looseleaf form, shall include a 
table of contents, time required for each phase 
of the course; and procedures for administering 
the following training course: 

(1) Training oour8e. Flight equipment 
used shall be identicllJ to that used in actual 
flight operations and the course Tb shall incor
porate 'at least the following subjects: 

(i) All of the required maneuvers in 
section 40.282(b) (1) and section 40.302-1 ex
cept the visual flight maneuvers performed 
around the airport. 

(ii) A detailed description of the pro
cedures to be employed. in performing each of 
the required maneUVers applicable to the type 
aircraft being simulated. 

(iii) Emergency procedures concerned 
with aircraft performance and also all emer
gency procedures outlined in the approved flight 
manual. 

T. The Admlnlatfator wlll review the tfalnlnc course, and 
If It Is found adequate, w1ll return an approV~d: copy of tb 
appUcation to the applicant. 

"" Any logical arran~t of the training course material 
11'111 be acceptable. If all the reqolred maneuvers aM Included. 
with a.pproprlate deaerlption of tecbnlques aud procedul'o&. 
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(b) Revision of training oOurse. Requests 
for revisions of the approved training course, 
facilities, equipment, and material shall be 
accomplished in the manner established for 
securing approval of the original training 
course. Three copies of the revision shall be 
submitted in such form that entire pages of 
the approved course can be removed and re
placed by the revision. 

(c) Sati8factory oompletion of CO'UfI'S6. De-
termination of satisfactory completion of the 
approved aircraft simulator training course 
shall be made by an authorized representative 
of the Administrator or a check airman. 

(d) Oancellation of a.pproval. Failure to 
meet or maintain any of the standards estab
lished for the approval of a training course 
shall be considered sufficient reason for cancel
lation of approval. 

(Published 1n 22 F.R. 8997, November 9, 1951. efl'ec
tlve Novembel' 25. 1957.) 

40.302-5 SimJUlation requirements 01 air
o1'a/t sim.ttilato1's u8ed in an approved training 
course ( FAA pCfUaies which apply to 8eo. 
40.30~ ( b ) (3) ) . The aircraft simulator should 
fully simulate the following systems or condi
tions : 

All normal cockpit noises (adjustable 
volume is permissible) . 

All surface controls. 
Gust locks. 
Trim tabs. 
Landing gear operation. 
Wheel brakes. 
Steering mechanism used on the ground. 
Wing flaps. 
Powerplants. 
Propellers. 
Fuel and oil systems (constant rate of de

pletion is permissible). 
Cockpit and circuit breaker station (circuit 
br~akers rela.ting to nonessential flight 
equipment need. not be operable). 

Hydraulic system. 
Interior cockpit lights. 
Fire detection and extinguishing systems. 
Pres.'>uriz'ation system for aircraft intended 

to operate above 25,000 feet, 
De-icing and anti-icing systems. 
Oxygen system for the flight crew. 

(Published in 22 F.R. 8001, November 9, 1957. elrec· 
tive November 25, 1957.) 
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40.303 Pilot route and airport qualifica
tion requirements. 

(a) An air carrier shall not utilize a pilot 
in command until he has been qualified for 
the route on which he is to serve in accord
ance "lith the provisions of this section and 
the appropriate instructor or check pilot has 
so certified. 

(b) Each such pilot shall demonstrate 
adequate knowledge concerning the subjects 
listed below with respect to each route to be 
Hown. Those portions of the demonstration 
pertaining to holding procedures and instru
ment approach procedures may be accom
plished in a synthetic trainer which contains 
the radio equipment and instruments neces
sary to simUlate the navigational and let
down procedures approved for use by the air 
carrier: 

(1) Weather characteristics, 
(2) Navigational facilities, 
(3) Communication procedures, 
(4) Type of en route terrain and obstruc-

tion hazards, 
(5) Minimum safe flight levels, 
(6) Position reporting points, 
(7) Holding procedures, 
(8) Pertinent traffic control procedures, 

and 
(9) Congested areas, obstructions, phys

icallayout, and all instrument approach pro
cedures for each regular, provisional, and 
refueling airport approved for the route. 

(c) Each such pilot shall make an entry 
as a member of the flight crew at each reg
ular, provisional, and refueling airport into 
which he is scheduled to fly. Such entry 
shall include a landing and take-off. The 
qualifying pilot shall occupy a seat in the 
pilot compartment and he shall be accom· 
panied by a pilot who is qualified at the 
airport. 

(d) such pilot shall not be required to 
meet the entry requirements of paragraph 
(c) of this section when! 

(1) The initial entry is made under VFR 
weather conditions at the particular airport 
involved; or 

(2) The air carrier shows that the pilot 
airport qualifications can be accomplished 
by an approved pictorial means; or 

(3) The air carrier notifies the Admin
istrator that it intends to conduct operations 
at an airport in close proximity to an airport 
into which the pilot involved is presently 
qualified by entry, and the Administrator 
finds that such pilot is adequately qualified 
at the new airport. The Administrator, in 
making such finding, shall take into consid
eration at least the familiarity of the pilot 
with the layout, surrounding terrain, loca
tion of obstacles, and instrument approach 
and traffic control procedures at the new 
airport. 

(e) On routes or route segments on which 
navigation must be accomplished by pilotage 
and on which flight is to be conduded at or 
below the level of the adjacent terrain which 
is within a horizontal distance of 25 miles on 
either side of the center line of the route to 
be flown, the pilot shall be familiarized with 
such route or route segments by not less than 
two one-way trips on the flight deck over the 
route or route segments under VFR weather 
conditions to permit the qualifying pilot to 
observe terrain along the route. 

40.303-1 Pilot route ana. airport qualifica
tion requirements ( FAA interpretations wJi,idJI, 
apply to sec. 40.308). In order to meet the 
know ledge requirements of section 40.3()3 (b), 
the pilot·in-commanq must demonstrate ade
quate knowledge of the subjects listed in section 
40.303(b) for a route on which he is to serve 
between the regular, refueling, or provisional 
airports listed in the air carrier's operations 
specifications and any major differenc.es which 
may exist. between that route and any other 
route over which he may serve between such 
airports. In such case, the pilot is considered 
qualified over any off-airway route listed in the 
Form 514A or a Federal airway, control area 
extension, or control zone between such airports 
if he has also met the provisions of sections 
40.303 (c) and (d) where applicable. 

(Published in 18 F.R. 6619, October 17, 1953, effec
tive January 1,1954.) 

40.304 Maintenance and reestablishment 
of pilot route and airport qualifications for 
particular trips. 

(a) To maintain pilot route and airport 
qualifications, each pilot being utilized as 
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pilot in command, within the preceding 
12-month period, shal1 have made at least one 
trip as pilot or other member of the flight 
crew between terminals into which he is 
scheduled to fly and shall have complied with 
the provisions of section 40.303(e), if appli
cable. 

(b) In order to reestablish pilot route and 
airport qualifications after absence from a 
route for a period in excess of 12 months, a 
pilot shall comply with the appropriate pro
visions of section 40.303. 

[40.305 Proficiency check; second in com
mand. 

[(a) An air carrier shall not utilize a pilot 
as second in command until he has satisfac
torily demonstrated to a check pilot or a rep
resentative of the Administrator his ability 
to pilot and navigate airplanes to be flown 
by him and to perform his assigned duties. 
Thereafter, he shall not serve as second in 
command unless each 12 months he success
fuBy completes a similar pilot proficiency 
check. The proficiency€lcheck may be given 
at any time during the month preceding or 
following the month in which it becomes due. 
The effective date of the check, if given 
within the preceding or follawing manth, 
shall be the same as if given within the month 
in which it became due. Where such pilots 
serve in more than one airplane type, at least 
every other successive proficiency check 
shall be given in flight in the larger airplane 
type. The pilot proficiency check shall in
clude at least an oral or written equipment 
examination, and the procedures and flight 
maneuvers specified in section 40.282(c)(1). 
The pilot proficiency check may be demon
strated from either the right ar left pilot 
seat. 

[(b) Subsequent to the initial pilot pro
ficiency check for the second in command, 
an approved course of training in an airplane 
simulator which meets the requirements of 
section 40.302(b}(3), if satisfactorily com
pleted, may be substituted at alternate 12-
month intervals for the proficiency cheek 
required by paragraph (a) of this section. 

[(c) Satisfactory completion of the pro
ficiency check in accordance with the require-

(Rev. 3/3/61) 

ments of section 40.302(b) will also meet the 
requirements of this section. 

[(Amendment 40-21, pUblished in 24 F.R. 9765, Dec. 
5,1959" effective Jan. 1, 1961.)] 

40.307 Flight engineer qualification for 
duty. A flight engineer shall not be as
signed to nor perform duties for which he is 
required to be certificated as a flight en
gineer unless. within the preceding 6-month 
period, he has had at least 50 hours of expe
rience as a flight engineer on the type air
plane on which he is to serve, or until the air 
carrier or an authorized representative of 
the Administrator has checked such flight 
engineer and determined that he is familiar 
with all essential current information and 
operating procedures relating to the type of 
airplane to which he is to be assigned and is 
competent with respect to such airplane. 
This check shall include a cheek in flight: 
Provided. That in the case of a flight en
gineer who has been previously qualified in 
the type airplane, the check may be accom
plished in a synthetic trainer in lieu of a 
check in flight. 

40.307-1 Fliq/tt enqineer qualifieations /01' 

duty (FAA -interpretat-ions which apply to geo. 
40.307). An airman assigned to flight-check 
other flight engineers must meet the recent. ex
perience requirements of this part before serv
ing as a flight engineer in air transportatio~. 
However, the time spent in giving flight engt
neer checks may be applied toward the 50-hour 
recent experience requirements on a particular 
type of aircraft. Unless such experience has 
heen obtained within the preceding 6-month 
period, a check by the air carrier or an author
ized representative of the Administrator is 
required. 

(Published in 21 F.R. 678, January 31, 1956, effective 
February 15, 1956. 

40.310 Aircraft dispatcher qualification 
for duty. 

(a) Prior to dispatching airplanes over 
any route or route segment. an aircraft dig. 
patcher shall be familiar, and the air carrier 
shall determine that he is familiar. with aU 
essential operating procedures for the entire 
route and with the airplanes to be used: 
Provided, That where he is qualified only on 
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a portion of such route, he may dispatch 
airplanes, but only after coordinating with 
dispatchers who are qualified for the other 
portions of the route between the points to 
be served. 

(b) An aircraft dispatcher shall not dis· 
patch airplanes in the area over which he is 
authorized to exercise dispatch jurisdiction 
unless within the preceding 12 months he has 
made at least one round trip over the par
ticular area on the flight deck of an airplane. 
The trip selected for qualification purposes 
shall be one which includes entry into as 
many points as practicable, but it shall not 
be necessary for the aircraft dispatcher to 
make a flight over each route in the area. 

Flight Time Limitations 

40.320 Flight time limitations. 
(a) An air carrier shall not schedule any 

flight crew member for duty aloft in 
scheduled air transportation or in other 
commercial flying if his total flight time in 
all commercial fiying will exceed the follow
ing flight time limitations: 

(1) 1,000 hours in any year. 
(2) 100 hours in any month, 
(3) 30 hours in any seven consecutive 

days. 
(b) An air carrier shall not schedule any 

flight crew member for duty aloft for more 
than 8 hours during any 24 consecutive 
hours, unless he is given an intervening rest 
period at or before the termination of 8 
scheduled hours of duty aloft. Such rest 
period shall equal twice the number of hours 
of duty aloft since the last preceding rest 
period, and in no case shall the rest period be 
less than 8 hours. 

(c) When a flight crew member has been 
on duty aloft in excess of 8 hours in any 24 
consecutive hours he shaH, upon completion 
of his assigned flight or series of flights. be 
given at least 16 hours for rest before being 
assigned any further duty with the air 
carrier. 

(d) Time involved in transportation, not 
local in character, required of a flight crew 
member by an air carrier and provided by 
the air carrier for the purpose of transport-

ing the flight crew member to an airport at 
which he is required to serve on a flight a::; 
a crew member, or from the airport at which 
he was relieved from duty as a crew member 
to return to his home station, shall not be 
considered as part of any required rest 
period. 

(e) Each Oight crew member engaged in 
scheduled air transportation shall be re
lieved from all duty with the air carrier for 
at least 24 consecutive hours during any sev
en consecutive days. 

(f) No flight crew member shall be as
signed any duty with an air carrier during 
any rest period prescribed by this part. 

(g) A flight crew member shall not be con
sidered to be scheduled for duty in excess of 
prescribed limitations, if the flights to which 
he is assigned are scheduled and normally 
terminate within such limitations, but due 
to exigencies beyond the air carrier's control. 
such as adverse weather conditions, are not 
at the time of departure expected to reach 
their destination within the scheduled time. 

Duty Time Limitations; Aircraft 
Dispatcher 

40.340 Aircraft dispatcher daily duty 
time limitations. 

(a) The daily duty period for an aircraft 
dispatcher shall commence at such time as 
will permit him to become thoroughly fa
miliar with existing ~qP anticipated weather 
conditions along the route prior to the dis
patch of any airplane. He shall remain on 
duty until all airplanes dispatched by him 
have completed their flights, or have pro
ceeded beyond his jurisdiction, or until he is 
relieved by another qualified aircraft 
dispatcher. 

(b) The following rules will govern the 
hours of duty for an aircraft dispatcher, 
except when circumstances or emergency 
conditions beyond the control of the air car
rier require otherwise: 

(1) Maximum consecutive hours of duty. 
No dispatcher shall be scheduled for duty as 
such for a period of more than 10 consecutive 
hours. 

(Rev. 3/3/61) 
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(2) Maximum scheduled hours of duty 
in 24 consecutive hours. If a dispatcher is 
scheduled for duty as such for more than 10 
hours in a period of 24 hours, he shall be 
given a rest period of not less than 8 hours 
at or before the termination of 10 hours of 
dispatcher duty. 

(3) Dispatcher's time off. Each aircraft 
dispatcher shall be relieved from all duty 
with the air carrier for a period of at least 
24 consecutive hours during any 7 consecu
tive days or the equivalent thereof within 
anyone month. 

(Rev. 3/3/61) 

Flight Operations 

40.351 Operational control. The air car
rier shall be responsible for operational con
trol. 

(a) Joint responsibility of aircraft dis
patcher and pilot in command. The airc.."1.ft 
dispatcher and the pilot in command shall be 
jointly responsible for the preflight plan
ning, delay, and dispatch release of the flight 
in compliance with the applicable regula
tions of this subchapter and operations 
specifications. 
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(b) Responsibility 01 dispatcher. The air
craft dispatcher shall be responsible: 

(1) For monitoring the progress of each 
Hight and the issuance of instructions and 
information necessary for the continued 
safety of the flight. 

(2) For the cancellation or redispatch of 
a flight if, in his opinion or in the opinion of 
the pilot in command, the Hight cannot oper
ate or continue to operate safely as planned 
or released. 

(c) Responsibility 01 pilot in command. 
The pilot in command shall during Hight 
time be in command of the airplane and crew 
and shall be responsible for the safety of 
the passengers, crew members, cargo, and 
airplane. 

NOTE: Interpretation No. I, 19 F.R. 1758, Mar. 81, 
1954, provides lIB follows: 

The Board interprets and construes section 4.0.351(c) 
as eonferring on the pilot in command, with respect to 
matters concerning the operation of <the airplane, full 
control and authority without limitation over an other 
crew members and their duties during flight time, 
whether or not he holds a valid certificate authorizing 
him to perform the duties and functions of such other 
crew member. 

40.352 Operations notices. Each air car
rier shall notify the appropriate operations 
personnel promptly of all changes in equip
ment and operating procedures, including 
known changes in the use of navigational 
aids, airports, air traffic control procedures 
and regulations, local airport traffic control 
rules, and of all known hazards to flight, 
including icing and other potentiany hazard
ous meteorological conditions and irregulari
ties of ground and navigational facilities. 

40.353 Operations schedules. In estab
lishing flight operations schedules. each air 
carrier shall allow sufficient time for the 
proper servicing of airplanes with fuel and 
oil at intermediate stops, and it shall con
sider the prevailing winds along the par· 
ticular route and the cruising speed of the 
type of airplane to be flown which shall not 
exceed the specified cruising output of the 
airplane engines. 

40.854 Flight crew members at controls. 
AJI required flight crew members when on 
flight deck duty shall remain at their respec
tive stations while the airplane is taldng oft 
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or landing, and while en route except when 
the absence of one such flight crew member 
is necessary for the performance of his 
duties in connection with the operation of 
the airplane. All flight crew members shall 
keep their seat belts fastened at their respec
tive stations. 

40.355 Manipulation 01 control8. No per
son other than a qualified pilot of the air car
rier shall manipulate the flight controls 
during flight, except that anyone of the fol
lowing persons may, with the permission of 
the pilot in command, manipUlate such eon· 
troIs: 

(a) Authorized pilot safety representatives 
of the Administrator or the Board who are 
qualified on the airplane and are engaged in 
checking flight operations, or 

(b) Pilot personnel of another air earrier 
properly qualified on the airplane and au
thorized by the operating earrier. 

40.355-1 Manipulation 01 controls (FAA 
interpretations which apply to lJec. 4fJ.355 (a) 
and (b». The phrase "qualified on the air
plane" means a certificated pilot holding a type 
rating for the aircraft utilized, or a copilot, not 
holding a type rating if he has met the quali
fication requirements of the Civil Air Regula
tions : Provided, That a certificated pilot with at 
least a commercial rating may, at the discretion 
of the pilot in command, manipulate the con
trols except during takeoff and landing. 

(Published in 18 F.R. 6619, October 11. 1003, eft'ee
Uve January 1, 1954.) 

40.356 Admission to flight deck. No per
sons, other than crew members, shall be 
admitted to the flight deck of an airplane 
except those authorized in paragraphs (a) 
and (b) of this section. For the purposes of 
this section, the Administrator shall deter
mine what eonstitutes the flight deck. 

(a) FAA Flight Operations and Air
worthiness Inspectors and authorized repre
sentatives of the Board while in the per
formance of official duties shall be admitted 
to the flight deck. 

NOTE: Nothing eontained in this paragraph shall 
be eonstrued as limiting the emergency authority of 
the pilot in command to exclude any person from the 
Sight deck in the interest of safety. 
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(b) The persons listed below may be ad
mitted to the flight deck when authorized by 
the pilot in command: 

(1) An employee of the Federal Govern
ment or of an air carrier or other aeronau
tical enterprise whose duties are such that 
his presence on the flight deck is necessary or 
advantageous to the conduct of safe air car
rier operations, or 

NOTE: Federal employees who deal responsibly 
with matters relating to air carrier safety and sllch air 
carrier employees as pilots, dispatchers. meteorolo
gists, communication operators, and mechanics whose 
efficiency would be increased by familiarity with flight 
conditions may be considered eligible under this reo 
quirement. Employees of traffic. sales, and other air 
carrier departments not directly related to flight oper
ations cannot be considered eligible unless authorized 
lUlder subparagraph (2) of this paragraph. 

(2) Any other person specifically au
thorized by the air carrier management and 
the Administrator. 

(c) All persons admitted to the flight deck 
shall have seats available for their use in the 
passenger oeompartment except: 

(1) .FAA Flight Operations and Air
worthiness Inspectors or other authorized 
representatives of the Federal Aviation 
Agency or the Civil Aeronautics Board en
gaged in checking flight operations; 

(2) Air traffic controllers who have been 
authorized by the Administrator to observe 
ATC procedures; 

(3) Certificated airmen of the air car
rier whose duties with the carrier require an 
airman certificate; 

(4) Certificated airmen of another air 
carrier whose duties with such carrier re
quire an airman certificate and who have 
been authorized by the air carrier concerned 
to make specific trips over the route; 

(5) Employees of the air carrier, whose 
functions are directly related to the conduct 
or planning of flight operations or the in
flight monitoring of aircraft equipment or 
operating procedures, but only when their 
presence in the cockpit is required in the 
furtherance of such functions and when 
specifically authorized in writing by a re
sponsible supervisor in the operations de
partment of the air carrier, who is listed in 

the Operations Manual as having such au
thority; and 

(6) Technical representatives of the 
manufacturer of the airplane or its compo~ 
nents whose functions are directly related 
to the in-flight monitoring of aircraft equip~ 
ment or operating procedures, but only when 
their presence in the cockpit is required in 
the furtherance of such functions and only 
when specifically authorized in writing by 
the Administrator and by a responsible 
supervisor in the operations department of 
the air carrier, who is listed in the Opera
tions Manual as having such authority. 

40.356-1 Admi8swn to flight deck (F' AA 
interpretations which apply t() sec. f/}.306}. 
The term "flight deck" as used in section 
40.356 is interpreted to mean all of the area 
forward of the door or window required by 
Parts 4a and 4b of the Civil Air Regulations 
to be located between the pilot compartment 
and the passenger compar,tment. 

(Published in 18 F.R 6619,.october 17,1953, e1Yective 
January 1, 1954, amended !.n 28 F.R. 2007, Marcb 29. 
1958, effective Mareh 29, 1958.) 

40.357 Use of cockpit check procedure. 
The cockpit check procedure shall be used 
by the flight crew for eaeh procedure as set 
forth in section 40.176. 

40.358 Personal flying equipment. The 
pilot in command shall insure that the fol
lowing equipment is aboard the airplane for 
each flight: 

(a) Appropriate aeronautical charts con
taining adequate information concerning 
navigational aids and instrument approach 
procedures. and 

(b) A flashlight in good working order in 
the possession of eaeh crew member. 

40.359 Restriction or suspension of opera
tion. When conditions exist which constitute 
a hazard to the conduct of safe air carrier 
operations, including airport and runway 
conditions, the air carrier shall restrict or 
suspend operations until such hazardous con· 
ditions are corrected. 

40.360 Emergency decisions; pilot in 
command and aircraft dispatcher. 

(a) In emergency situations which reo 
quire immediate decision and action, the 

(Rev. 4/15/60) 
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pilot in command may follow any course of 
action which he considers necessary under 
the circumstances. In such instances the 
pilot in command, to the extent required in 
the interest of safety, may deviate from pre
scribed operations procedures and methods, 
weather minimums, and the regulations of 
this subchapter. 

(b) If an emergency situation arises dur
ing the course of a flight which requires im
mediate decision and action on the part of 
the aircraft dispatcher, and which is known 
to him, he shall advise the pilot in command 
of such situation. The aircraft dispatcher 
shall ascertain the decision of the pilot in 
command and shall cause the same to be 
made a matter of record. If unabJe to com
municate with the pilot, the dispatcher shall 
declare an emergency and follow any course 
of action which he considers necessary under 
the circumstances. 

(c) When emergency authority is exer
cised by the pilot in command or by the dis
patcher. the appropriate dispatch center 
shall be kept fully informed regarding the 
progress of the flight, and within 10 days 
after the completion of the particular flight 
a written report of any deviation shall be 
submitted by the individual declaring the 
emergency to the Administrator through the 
air carrier operations manager. 

40.361 Reporting potentially hazardous 
meteorological conditions and irregularities 
of ground and navigational facilities. When 
any meteorological condition or irregularity 
of ground or navigational facilities is en
countered in flight, the knowledge of which 
the pilot in command considers essential to 
the safety of other flights. he shall notify 
an appropriate ground radio station as soon 
as practicable. Such information shall 
thereupon be relayed by that station to the 
appropriate governmental agency_ 

40.362 Reporting mechanical irregulari
ties. The pilot in command shaH enter or 
cause to be entered in the maintenance log of 
the airplane all mecltanical irregularities en
countered during Hight. He shall. prior to 
each flight. inspect the log to ascertain the 
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status of any irregularities entered in the 
log at the end of the last preceding flight. 

40.363 Engine failure or precautionary 
stoppage. 

(a) Except as provided in paragraph (b) 
of this section, when one engine of an air
plane fails or where the rotation of an en
gine of an airplane is stopped in flight as a 
precautionary measure to prevent possible 
damage, a landing shall be made at the near
est suitable airport in point of time where a 
safe landing can be effected. 

(b) The pilot in command of an airplane 
having 4 or more engines may, if not more 
than one engine fails or the rotation thereof 
is stopped, proceed to an airport of his se
lection if, upon consideration of the follow
ing factors, he determines such action to be 
as safe a course of action as landing at the 
nearest suitable airport: 

(1) The nature of the malfunctioning 
and the possible mechanical difficulties 
which may be encountered if flight is con
tinued; 

(2) The availability of the inoperative 
engine for use; 

(3) The altitude. airplane weight, and 
usable fuel at the time of engine stoppage; 

(4) The weather conditions en route and 
at possible landing points; 

(5) The air traffic congestion; 
(6) The type of terrain; and 
(7) The familiarity of the pilot with the 

airport to be used. 
(c) When engine rotation is stopped in 

flight, the pilot in command shall immedi
ately notify the proper ground radio station 
and shall keep such station fully informed 
regarding the progress of the flight. 

(d) In cases wbere the pilot in command 
selects an airport other than the nearest suit
able airport in point of time. he shall. upon 
completion of the trip, submit a written re
port, in duplicate. to his operations manager 
setting forth his reasons for determining 
that the selection of an airport other than 
the nearest was as safe a course of aetion as 
landing at the nearest suitable airport. The 
operations manager shan. within 7 days after 
completion of the trip, furnish a copy of this 
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report with his own comments thereon to 
the Administrator. 

40.361 Instrument approach procedures. 
'Vhen an instrument approach is necessary_ 
the instrument approach procedures and 
weather minimums authorized in the opera
tions specifications shall be adhered to. 

40.365 Requirements for air carrier 
equipment interchange. 

(a) Prior to conducting any operations 
pursuant to an interchange agreement au
thorized by the Civil Aeronautics Board, the 
air carrier shall show that: 

(1) The procedures proposed for the 
conduct of such operations by the carriers 
involved conform with the provisions of 
this subchapter and with safe operating 
practices; 

(2) All operations personnel involved 
are familiar ,,,ith the airplanes and equip
ment of the air carrier with whom inter
change is to be effected, and with the 
communications and dispatching procedures 
to be used; 

(3) All maintenance personnel involved 
are familiar with the airplanes and equip
ment, and the maintenance procedures of the 
air carrier with whom interchange is to be 
effected; 

(4) The flight crew and the dispatchers 
involved meet the appropriate route and air
port qualifications; and 

(5) All airplanes operated are essen
tially similar to those airplanes of the car
rier with whom interchange is to be effected 
with respect to flight instruments and their 
arrangement and with respect to the ar
rangement and motion of controls critical to 
safety, unless the Administrator determines 
that adequate training programs have been 
established to insure that any dissimilarities 
which might be a potential hazard will be 
safely overcome by flight crew familiariza
tion. 

(b) The pertinent prmisions and proce
dures affecting the carriers involved shall be 
included in their manuals. 

40.3iO Briefing of passengers. Aft e r 
May 31, 1956, each air carrier engaged in ex
tended overwater operations shall assure 

that all passengers are briefed orally con
cerning tbe location and method of operation 
of Hfe vests and emergency exits and the lo
cation of life rafts. The procedure to be fol
lowed in presenting this briefing shall be 
described in the air carrier manual. Such 
a briefing shaH include a demonstration of 
the metbod of donning and inflating a life 
vest. Where the airplane proceeds directly 
over water after take-off, the briefing on 
location of the life vests and emergency 
exits shall be accomplished prior to take-off. 
and the remainder of the briefing shall be 
accomplished aa soon thereafter as practi
cable. Where the airplane does not proceed 
directly over water after take-off, no part 
of the briefing need be accomplished prior 
to take-off but the entire briefing shall be 
accomplished prior to reaching the over· 
water portion of the flight. 

40.371 Drinking and serving of alcoholic 
beverages. 

(a) No person shaH drink any alcoholic 
beverage a board an air carrier aircraft un· 
less such beverage has been served to him by 
the air carrier operating the aircraft. 

(b) No air carrier shall serve any alco
holic beverage to any person aboard an air 
carrier aircraft if such person appears to be 
intoxicated. 

[(c) No air carrier shall permit any per
son to board an air carrier aircraft if such 
person appears to be intoxicated. 

[(d) An air carrier shall report to the Ad
ministrator within 5 days any incident in 
which a person aboard its aircraft refuses 
to comply with paragraph (a) of this sec
tion, or any disturbance caused by a person 
who appears to be intoxicated while aboard 
its aircraft.] 

(Amendment 40-24. published in 25 F.R. 169, Jan. 9. 
1960, effective l'tIarch 10, 1960; 

[Amendment 40-31, published in 26 F.R. 9905, Oct. 
21, 1961. effective Nov. 21. 1961.)] 

Dispatching Rules 

40.381 Necessity for dispatching author
ity. No ftight shall be started without spe
cific authority from an aircraft dispatcher, 
except when an airplane has landed at an in-

(Re\'. l:Ul/61) 
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termediate airport specified in the original 
dispatch release and has remained there for 
one hour or less. 

40.382 Familiarity with weather condi
tions. No aircraft dispatcher shall release 
a Hight unless he is thoroughly familiar with 
existing and anticipated weather conditions 
along the route to be flown. 

(Rev. 12/1/61) 

40.383 Facilities and services. The dis
patcher shall furnish to the pilot in command 
all available current reports or information 
pertaining to inegularities of navigational 
facilities and airport conditions which may 
affect the safety of the flight. He shall also 
furnish the pilot, while en route, any addi-
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tional available information concerning me
teorological conditions and irregularities of 
facilities and serviees which may affect the 
safety of the flight. 

40.384 Airplane equipment required for 
dispatch. All airplanes dispatched shall be 
airworthy and shall be equipped in accord· 
ance with the provisions of section 40.170. 

40.385 Communications and navigational 
facilities required for dispatch. No airplane 
shall be dispatched over any route or route 
segment unless the communications and nav
igational facilities required by sections 40.34 
and 40.36 are in satisfactory operating con
dition. 

40.386 Dispatching under JlFR. Air
planes shall be dispatched for operation un
der VFR only if the appropriate weather re
ports and forecasts, or a combination 
thereof, indicate that the ceilings and visibil
ities along the route to be flown are, and will 
remain, at or above the minimums required 
for flight under VFR until the flight arrives 
at the airport or airports of intended landing 
specified in the dispatch release. 

40.387 Dispatching under IF R or over-the
top. Airplanes shall be dispatched for oper
ation under IFR or over-the-top only if the 
appropriate weather reports and forecasts, 
or a combination thereof, pertaining to the 
airport or airports to which dispatched indi
cate that the ceilings and visibilities will be 
at or above the minimums approved by the 
Administrator at the estimated time of ar
rival thereat. 

40.388 Alternate airport for departure. 
(a) If the weather conditions at the air

port of take-off are below the approved land
ing minimums for that airport, no airplane 
shall be dispatched from that airport unless 
an alternate airport located with respect to 
the airport of take-off as follows is specified 
in the dispatch release: Provided. That such 
alternate need not be selected if the ceiling 
and visibility respectively at the take·off air
port are at least 300 feet and one mile, 400 
feet and three-quarters mile, or 500 feet 
and one-half mile: 

(1) Airplanes having 2 or 3 engines. 
Alternate airport located at a distance no 
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greater than one hour of flying time in still 
air at normal cruising speed with one engine 
inoperative. 

(2) Airplanes having (/ or more engines. 
Alternate airport located at a distance no 
greater than 2 hours of flying time in still air 
at normal cruising speed with one engine 
inoperative. 

(b) The alternate airport weather require
ments shall be those specified in section 
40.890. 

(c) All required alternate airports shall 
be listed in the dispatch release. 

40.389 Alternate airport for destination; 
IFR or over-the-top. 

(a) For all IFR or over·the-top operations 
there shall be at least one alternate airport 
designated for each airport of destination 
and. when the weather conditions forecast 
for the destination and first alternate are 
marginal, at least one additional alternate 
airport: Provided, That no alternate need be 
designated when, for the period two hours 
before to two hours after the estimated time 
of arrival, the ceiling at the airport to which 
the flight is dispatched is forecast to be at 
least 1.000 feet above the minimum initial 
approach altitude applicable to such airport 
and the visibility at such airport is forecast 
to be at least three miles. 

(b) The alternate airport weather require
ments shall be those specified in section 
40.390. 

(c) All required alternate airports shall 
be listed in the dispatch release. 

40.390 Alternate airport weather mini
mums. An airport shall not be specified in 
the dispatch release as an alternate airport 
unless the weather conditions existing there 
at the time of dispatch are equal to or above 
the ceiling and visibility minimums approved 
for such airport when using it as an alter
nate, and the appropriate weather reports, 
and forecasts, or a combination thereof, in
dicate that the weather conditions will be 
at or above such minimums until the flight 
shall arrive thereat. The weather mini
mums at such alternate airport shall not be 
less than one of the following and in no event 
less than the corresponding minimums speci-
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tied for the airport when used as a regular 
airport: Provided. That the Administrator 
may approve higher or lower minimums at 
particular airports where the safe conduct 
of flight requires or permits, considering the 
character of the terrain being traversed, the 
meteorological service and navigational fa
cilities available, and other conditions affect
ing flight. 

(a) An airport served by an approved 
radio navigational facility and either an in
strument landing system or a ground control 
approach system which the carrier has been 
authorized to use: Ceiling SOO feet and visi· 
bility of one mile; or ceiling 700 feet and 
visibility of 1 Yz miles; or ceiling 600 feet and 
visibility of two miles; 

(b) An airport served by an approved 
radio navigational facility: Ceiling 1,000 feet 
and visibiJity of one miJe; or ceiling 900 feet 
and visibility of 1 % miles; or ceiling 800 feet 
and visibility of two miles; 

(c) An airport not served by an approved 
radio navigational facility: If overcast, ceil
ing 1,000 feet above the minimum en route 
instrument altitUde applicable to the route 

to such alternate airport and visibility of two 
miles; if broken clouds, ceiling 1,000 feet 
above the elevation of the airport and visi· 
bility of two miles. 

40.390-1 Alternate airport landing mim
mum'! for airpol't,q not 8en'ea by a maiQ naviga
tion facility (FAA poUr"fes which apply to sec, 
fIJ.390(c)). 1Vhen there is no minimum en 
route instrument altitude associated with an 
alternate airport, the approval of alternate 
airport landing minimums under overcast con
dit.ions will be cont.ingent upon (a) the incor
poration of appropriate minimum en route 
altitudes in the air carriers operations manual 
in order to provide a basis for establishing 
weather minimums in accordan{"~ with section 
40.390 (c) and (b) the availability of radio 
navigation facilities of sufficient adequacy to 
permit. safe navigation over sueh alternate air
port. The latter may be accomplished by using 
any of the follo" .. ing or a combinat.ion thereof: 

(1) Radio bearings from the airport of 
intended destination, 

(2) Radio range course from the airport 
of intended destination, 
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()3) Radio range course proj,eeted over the 
alternate aiq)Oli. on n line with the intended 
course to be flown, 

(4) Radio bearing from a radio facility 
located beyond the alternate airport on a line 
with the intended course to ~. ft.own, or 

( G) Radio bearing from a radio facility 
located along the intended course to be flown. 

(Publisl"'d in 19 F.R. 7451, November 19, 1~4, e-ffe(" 
live );oYPlliher 30, 1954.) 

4t) .. 39()-2 i::/,gtabliyhment 01 alternate airport 
landing minimum.,,; at a.irports where I LS or 
(JOA only u'vailable imdrwment approach aids 
(FAA interpretation,!] which apply to 8ec. 
I,J).,'J.90(a»). Alternate airport landing mini
mums as low as 600-2, 700--11;2, 01> 800-1 ma.y 
be approved at airports where an ILS or GOA 
is the only instrument approac,h aid serving 
such airport: Pro'L'ided, That adeqnate radio 
facilities are available to accomplish transition 
to the 1LS or GCA. 

(Published in 20 F.R. 3559 on May 21, Hl55, effecth'e 
June 15, 19f.5.) 

40.300-3 Establishm,ent of alteT1U1te ai:rp<wt 
landing minimum>~ at airp01'ts 8ert'ed by ILS 
(FAA policies which apply to sec. 40 . .'390 (a) ). 
The landing minimums prescribed in section 
40.:~90(a) may be authorized at airports where 
the ILS is not equipped with approach lights. 

(Publishell in 21 F.R. 4999, July (i, 1956, effective 
July 12, 1956.) 

40.391 Continuance of flight; flight haz
ards. 

(a) No airplane shall be continued in flight 
toward any airport to which it has been dis
patched when, in the opinion of the pilot in 
command or the aircraft dispatcher, the 
Bight cannot be completed with safety, un· 
less in the opinion of the pilot in command 
there is no safer procedure. In the latter 
event, continuation shall constitute an emer
gency situation as set forth in section 40.360. 

(b) If any item of equipment required 
pursuant to the regulations of this sub
chapter for the particular operation being 
conducted becomes unserviceable en route, 
the pilot in command shall comply with the 
procedures specified in the manual for such 
occurrence: Provided, That the Administra-

tor may authorize the incorporation in the 
air carrier manual of procedures for the 
continued operation of an airplane beyond 
a scheduled terminal where he finds that, 
in the particular circumstances of the case, 
literal compliance with this requirement is 
not necesary in the interest of safety. 

40.391-1 Cir-CUJm8ta:noe8 ,wMn incorporation 
of procedures may be au.thorized in the air oa'l'
rie:r's manual for continued operation beyond a 
Hoheduled ter"fninal (FAA policieswhioh apply 
to sec. 4f}.391 (b) ) . Authority to incorporate 
procedures in the air carrier manual for t.he 
continuation of flight beyond a scheduled ter
minal with an airplane \"hieh has inoperative 
required equipment s will be given to an air 
carrier when the air carrier shows that: 

(1) Such procedures specify the required 
equipment that may be inoperative and the 
particular circumstances and conditions under 
which the airplane may continue in air trans
portation beyond a scheduled terminal without 
adversely affecting the safety of the flight; and 

(2) Such procedures specify the place to 
which the flight may be continued and the in
operative required equipment will be repaired 
or replaced in lieu of the terminal stop: Pro
vided, That the airplane may not continue 
flight beyond a, place at which it is normally 
scheduled for the accomplishment of the next 
daily senice or inspection by the air carrier. 

(Published in 20 F.R. 6212 011 August 25,1955, eft'E!{'
th'e September 15, 1955, l 

40.392 Operation in icing conditions. 
(a) An airplane shall not be dispatched, 

en route operations continued, or landing 
made when, in the opinion of the pilot in com
mand or aircraft dispatcher, icing conditions 
are expected or encountered which might 
adversely affect the safety of the flight. 

(b) No airplane shall take off when frost, 
snow, or ice is adhering to the wings, control 
surfaces, or propellers of the airplane. 

40.393 Redispatch and continuance of 
flight. 

(a) Any regular, provisional, or refueling 
airport the use of which is authorized for the 
type of airplane to be operated may be sped-

e Required equipment is that equipment which Is speCified In 
ae~tl()n 4Q,170. 
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fied as a destination for the purpose of origi
nal dispatch. 

(b) An airport specified as a destination 
or alternate for the purpose of original dis
patch may be changed en route to another 
airport which is authorized for the type of 
airplane to be operated, provided that the 
appropriate requirements of sections 40.381 
through 40.409 and section 40.70 or 40.90 are 
met at the time of redispatch. 

(c) No flight shall be continued to anyair
port to which it has been dispatehed unless 
the weather conditions at an alternate air
port specified in the dispatch release remain 
at or above the minimums specified for such 
airport when used as an alternate: Provided. 
That the dispatch release may be amended 
en route to include any approved alternate 
airport lying within the fuel range of the 
airplane as specified in sections 40.396 and 
40.397. 

(d) When the dispatch release is amended 
while the airplane is en route, such amend
ments shall be made a matter of record. 

40.394 Dispatch to and from provisional 
airport. 

(a) No aircraft dispatcher shall dispatch 
an airplane to a provisional airport unless 
such airport complies with all of the require
ments of this part pertinent to regular air
ports.. 

(b) Dispatch from a provisional airport 
shan be accomplished in accordance with the 
same regulations governing dispatch from a 
regular airport. 

40.395 Take-offs from alternate airports 
or from airports not listed in the operations 
specifications. No airplane shall take off 
from an alternate airport or from an airport 
which is not listed in the air carrier opera
tions specifications unless: 

(a) Such airport and related facilities are 
adequate for the operation of the airplane; 

(b) In taking off it is possible to comply 
with the applicable airplane operating limi
tations; 

(c) The weather conditions at that airport 
are equal to or better than those prescribed 
for such airport; and 

(d) The airplane is dispatched in accord-

ance with all dispatching rules applicable 
to operation from an approved airport. 

40.396 Fuel supply for all operations. No 
airplane shall be dispatched unless it carries 
sufficient fuel: 

(a) To fly to tite airport to which dis
patc:hed, and thereafter; 

(b) To fly to and land at the most distant 
alternate for the airport to which dispatched 
where such alternate is required, and there
after; 

(c) To fly for a period of at least 45 min
utes at normal cruising consumption. 

40.397 Factors involved in computing fuel 
required. In computing the fuel required, 
consideration shall be given to the wind and 
other weather conditions forecast, traffic de
lays anticipated. and any other conditions 
which might delay the landing of the air~ 
plane. Required fuel shall be additional to 
unusable fuel. 

40.405 Take-off and landing weather mini
mUm3; VFR. Irrespective of any clearance 
which may be obtained from air traffic con
trol, no airplane shall take off or land under 
VFR when the reported ceiling or ground 
visibility is less than specified below: Pro
vided, That where a local surface restriction 
to visibility exists, such as smoke, dust, or 
blowing snow or sand, the visibility for both 
day and night operations may be reduced to 
one-half mile, if all turns after take-off and 
prior to landing and aU flight beyond a mi1e 
from the airport boundary can be accom
plished above or outside, the area so 
restricted. 

(a) For day operations: l,OOO-foot ceiling 
and one-mile visibility; 

(b) For night operations: l,OOO-foot ceil
ing and two-mile visibility. 

40.405-1 l"FR take-off and landing mini
mum.~ (FAA interpretatio1'M u,hieh apply to 88e. 

40.405 ). 
(a) General. The eeiling and visibility con

tailled in the main body of the latest weather 
report furnished by the U.S. Weather Bureau 
or a source approved by the Weather Bureau 
will eontrol for VFR take-ofl's and landings on 
all runways of an airport, except as provided in 
paragraph (b) of this section. 
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(h) Runway visibility; Whenever the latest 
weattlCl' report furnished by the U.S, Weather 
Bureau 01" a source approved by the Weather 
Bureatc; including an aural report from the con
trol tower, contains a visibility value specified 
it", rUl"vway visibility for a particular runway of 
an airport, such visibility will control for take
offs and lan.dings (in that runway.9 

, (Pu"Ushed in 23 F.R. 5235, July 10, 1958, effective 
Aug. 15, 1958. ) 

40.406 Take-off and landing weather 
minimums; IF R. 

(a) Except as provided in paragraphs (c) 
and (d) of this section, irrespective of any 
clearance which may be obtained from air 
traffic control, no airplane shall take off or 
land under IFR when the ceiling or ground 
vb;;ibility reported by the U.S. Weather Bu
reau or by a source approved by the Weather 
Bureau is less than the minimum approved 
for the airport when used as a regular air
port. 

(b) Exeept as provided in paragraphs (c) 
and (d) of this section, no instrument ap
proach procedure shall be executed when the 
latest weather report prepared by the U.S. 
Weather Bureau or by a source approved 
by the Weather Bureau indicates the ceiling 
or visibility is less than the landing min
imum approved for the airport when used . 
as a regular airport. 

(c) An instrument approach procedure 
may be executed when the weather report 
prepared by the U.S. Weather Bureau or 
by a source approved by the. Weather Bu
reau indicates that the ceiling or visibility 
is Jess than approved minimum for landing, 
if the airport is served by ILS and PAR in 
operative condition and both are used by 
the pilot, and thereafter a landing may be 
made, if weather conditions equal to or bet
ter than the prescribed minimums are found 
to exist by the pilot in command upon reaeh
ing the authorized landing minimum al
titude. 

Q Information respecting the official runway Visibility obser
vations reported by the control tow~r operator may be obtained 
from the Ofiice of the U.S. Weather Bureau (or the airport con
cerned. SUCh office maintains n continuous graph recording 
of tlJe runway vIsibility shown on the visibility meter In the 
control towel'. 

(Rev. 6/1/61) 

(d) If an instrument approach procedure 
is initiated when the current report prepared 
by the U.S. Weather Bureau or by a souree 
approved by the Weather Bureau indicates 
that the prescribed ceiling and visibility 
minimums exist and a later weather report 
indicating below minimum conditions is re
ceived after the airplane (1) is on an ILS 
final approach and has passed the outer 
marker, or (2) is on a final approach using 
a radio range station Or comparable facility 
and has passed the appropriate facility and 
has reached the authorized landing mini
mum altitude, or (3) is on GCA final ap
proach and has been turned over to the final 
approach controller, such ILS, Range, or 
GCA approach may be continued and a land
ing may be made in the event weather con
ditions equal to or better than the prescribed 
minimums for the airport are found to exist 
by the pilot in command of the flight upon 
reaching the authorized landing minimum 
altitude~ 

[(e) The ceiling and visibility landing 
minimums prescribed in the air carrier's 
operations specifications for regular, provi
sional, or refueling airports shall be in
creased by 100 feet ceiling and liz mile visi
bility whenever the pilot in command has not 
served 100 hours as pilot in command in air 
carrier or commercial operations in the par
ticular type of airplane being operated by 
him. .The ceiling and visibility minimums 
need not be increased above those applicable 
to the airport when used as an alternate air
port. The s]id~ng scale, when authorized in 
the air carrier's operations specifications, 
shall not be applied until the pilot in com
mand has served 100 hours as pilot in com
mand in air carrier or commercial operations 
in the particular type of airplane being 
operated by him. 

[(Amendment 40-29. published in 26 F.R. 3460, Apr. 
22,1961, effective May 23. 1961.)] 

40.406-1 IFR takeoff and landinq, and 
instrument approach procedure, weather mini
mum8 (FAA interpretations whioh apply to sec. 
-,+0-406). 
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(a) General. Theceiling and visibility con
tained in the main body of the latest weather 
report furnished by the U.S. Weather Bureau 
or a. source approved by the Weather Bureau 
will control for instrument approach procedures 
and landings and takeoffs for all runways of an 
airport, except as provided in paragraph (b) 
of this section. 

(b) Ru,nway vwibility. Whenever' the latest 
weather report furnished by the U.S. W sather 
Bureau or a source approved by the Weather 
Bureau, including an Rural repoli. from the 
control tower, contains a visibility value speci
fied as runway visibility for a particular run
way of an airport, such visibility will control 
for straight-in instrument approaches, landings, 
and ta.keoffs for that runway.9 

(Publlshed in 23 F.R. 5235, July 10, 1958, effective 
Aug. 115,1958.) 

40.406-2 Oeiling and visibility mininvums
IFR (/l AA polioie8 whioh ap1)ly to seo.¥J.406). 

(a) General. The policies set forth in this 
section ,,>'ill be used by the Federal Aviation 
Agency in authorizing the ceiling and visi
bility minimums contained in the operations 
specificat.ions issued to scheduled air ca.rriers. 
Specific deviations from these policies may be 
approved in instances where FAA and indust.ry 
respresentatives concur that the safety of the 
operation would not. be prejudiced. 

(1) Militafy airpo'f'ts. When itn air car
rier is aut.horized to use a military airport, the 
ceiling and visibility minimums approved for 
takeoff and landing at that airport will not be 
less than those agreed upon by the military 
authorities having jurisdiction over the airport. 

(b) Takeoff minimum.s. 
(1) Regula?" refueling, and p'f'ovisional 

airports. 

(1) General,. all ai1'cmft. In approving 
takeoff minimums for scheduled air carriers, 
consideration will be given to the following 
factors: 

(a) Obstructions and terrain in the 
vicinit.y of the airport. 

(b) Effective length of each runway 
to be used by the air ca,rrier. 

• For footnote. see pag~ '17. 

( () The performance characteristics 
of each type aircraft to be used by the air car
rier at the airport.. 

(d) IFR departure procedures ill use 
at the airport. 

(e) Runway lighting facilities and 
runway pavement marking available at th.e 
airport. 

(f) Radio navigation facilitit.>s serv
ing the airport. 

(ii) Two-engine aircmft. The lowest 
takeoff minimums for two-engine aircraft. 
normally will be 300-1. However, minimums 
as low as 200-112 may be approved in accord
a.nce with certain specifio condit.ions and limi
tations prescribed in the air carrier's operations 
specificati ons. 

(iii) Fou1'-engine air()1'ajt. The lowest 
takeoff minimums for four-engine aircraft will 
normally be 200-%. However, takeoff mini
mums as low as 200-% may be approved in 
accordance with certain specific conditioIlS and 
limitations prescribed in the air ca.rrier's opera
tions specifications. 

(2) Alternate airports. Takeoff mini~ 
mums for both two- and four-engine aircraft 
may be approved as low as 300-1 when the air 
calTier is authorized to use a partiCUlar airport 
as an alternate airport only. When an airport 
is .used as an alternate airport and such airport 
is also authorized in t.he air carrier's operations 
specifications as a regular, refueling, or pro
visional airport, the takeoff minimums shown 
on the a:pplicable Form F AA-511 may be used: 
Provided, That the pilot in command is cur
l"sntly qualified into the airport in accordance 
wit.h the applicable Civil Air Regulations, 
otherwise, ta,keofi' minimums of 300-1 or the 
takeoff minimums shown on the Form FAA-
511, whichever are greater, will be applicable. 

(c) Landing minimurns, regular, refueling, 
or provisiO'1l£tl airport8. 

(1) Oirolvng approaoh. When it is neces
sary to circle an airport to effect a landing, 
higher landing minimums are required for air
craft with higher maneuvering, approach, and 
landing speeds than are required for slower 
type aircraft. The stall speed at maximum 
certificated landing weight with full flaps, land-

(Rev. 6/1/61) 

/ 
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ing gear extended and power-off will be used to 
differentiate between the two types of aircraft. 
Circling approach minimums are norma.Ily the 
same for all instrument appron,ch procedures 
without r-egard to the type 01 radio nitvigational 
facility used to conduct the instrument ap
proach, and wi1l be established in accorda.nce 
with the following: 

(i) Aircraft with stall speed in excess of 
75 m.p.h. The minimum ceiling will be (a) at 
least 500 feet abo,"e the established elevation of 
the airport, (b) not less than 300 feet above all 
obstructions within a radius of 2 miles from 
the airport boundary and (c) 300 feet above all 
obstructions within a distance of 2 miles on 

each side of the final approach course from the 
ra.dio facility to the airport. The minimum 
visibility that will be authorized for such air
craft will normally be 11;2 miles. Howe-ve.r, a 
minimum visibility of not less than 1 mile may 
be authorized by application of the sliding scale 
authorized in the air carrier's operations speci
fications. A minimum v--isibility of 1 mile may 
also be authorized for those two-engine aircraft 
having a stall speed in excess of 75 m.p.h., 
which can be sa.fely maneuvered within a l'adius 
of not more than 1;2 mile. 

(ii) Aircraft unth stall speed of 75 
m..p.h. or le8s. Such a.ircraft will normally be 

(Rev. 6/1/(1) 
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authorized to operate into airports with mini
mums of 100-1Iz 10\ .... er than the minimums es
tablished for the raster type aircraft. How
ever, the ceiling will not be less than 400 foot 
and the visibility not less than 1 mile, except 
that the visibility may be reduced to Y2 mile 
by application of t.he sliding scale authorized 
in the air carrier's operations specifications. 
The criteria with respect to obstruction clear-
1l11ce 'will be the Same as in (i); except that the 
minimum ceiling ,vill be at least 300 reet above 
all obstr'uctions within a radius of 1% miles 
from the airport boundary. 

(2) Str{dght-in approaches tl8ing a 1'adio 
range (L/AfF 01' T'OH) or nondirectional 
L/JIF fru;ility. When a radio facility is within 
7 miles from an airport and is so locuted that 
the magnetic bearing from the facility to the 
end of the runway to be used for a straight-in 
instrument approach procedure does not di
ve,rge more than 30 degrees from the magnetic 
direction of such runway, straight-in approach 
minimums as low as 400-1 may be authorized 
for all types of aircraft. By application of the 
sliding scale authorized in the air carrier~s 
operations specifications, the visibility mini· 
mum may be reduced to 112 mile. The ceiling 
minimum ,,>'ill be at least 300 feet above all ob· 
structions within a distance or 2 miles on each 
side of the final approach course from the radio 
facility to the airport. Consideration win also 
bo given to the rate of de:;cent required from 
the final approach altitude over the radio facil· 
ity to the approach end of the runway at. zero 
altitude. Normally, lower minimums for a 
straight-in approach will not be authorized 
when a rate or descent greater than 600 feet 
per minute in still air is required at the air
craft's normal approach spood in its approach 
configuration, unless it can be sho'wn, in specific 
cases, that a slightly highet· rate of descent wi1l 
not adversely affect safety 'and is compensated 
for by other faeiors such as additional runway 
length, high intensity runway lights, approach 
lights, additional approach :lids such as radar, 
and an "obstruction free" approach area. 

(3) 8tmight-in approaches u.~ing nondi
rectional LI"VF radt:o facility. When a nandi
reetjollal L/MF radio facility is located on an 
airport the minimum ceiling wiH not be. less 
than 500 feet and the visibility minimum as 

specified in subparagraph (1) of this para
graph for circling approaches. 

(4) Straight-in approaohes using ABR. 
The minimums for straight-in A8R instrument 
a.pproach procedures will be established in 
accordance with subparagraph (2). 

(5) Straight-in approaches using TVOR. 
The minimums for straight-in 'approaches using 
TVOR will be not less than 400-1. 

(6) Straight-in approaches using ILS or 
PAR. 

(i) OOmpO'l'U3nt8 of an ILS. The com
ponents ... vhich make up the instrument landing 
systems are (a) localizer, (b) glide slope, (0) 
outer marker, (d) middle marker, and (e) ap
proach lights. Compass locator stations may 
be installed at the sites of the outer and middle 
markers of an instrument landing system, but 
are not considered as components of the IL8. 
Ho,vever, when installed and in normal opera
tiOll they may be used in lieu of the outer or 
middle marker, provided the aircraft is 
equipped with dual automatic direction finding 
receivers. Iran aircraft is equipped with a 
single ADF receiver, only one compass locator 
may be used in lieu of the marker at the corre
sponding position. 

(ii) Oo'mponents of (JJ PAR system. The 
ground facilities used for PAR approaches in
dnde (a) 8un'eillance radar (ASR), (0) alti
tude and azimuth control radar (PAR) and (0) 
itpproach lights. 

(iii) Demonstration of ability. Ap
proval of minimums for utilization of ILS or 
PAR will be predicated on satisfactory demon
stration of ability by the air carrier to use the 
proposed facilities. An air carrier will have 
demonstrated snch ability when (a) in the case 
of ILS, approved airborne navigational equip
ment is installed in the aircraft, (b) the air car
rier's pilot training program includes instruc
tion in the limitations and operation of ILS or 
PAR and (e) the pilots concerned have satis
fHctorily demonstrated under simulated instru
ment flight conditions, their ability to accom
plish the 11.18 or PAR instrument approach 
procedures down to the proposed minimums. 

(iv) Approval of lo'U)er minimums. 
The transition from the lowest minimums au
thorized using a radio range or comparable fa
cility to lower minimums based on the use of 
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ILS or PAR will be made in increments of 100 
feet ceiling and %. mile .isibility. Such reduc
tion in minimums will be based on Sc'ltisfactory 
demonstration of ability by the air carrier as 
outlined under subparagraph (iii). Subsequent 
reduction in minimums will be based on satis
factory operation for a period of approximately 
6 months, unless further d~monstration in ac
cordance with subparagraph (iii) or under 
aetual instrument conditions is doomed 
necessary. 

(v) L01.J:eRt landing minimllm.<;. ""bere 
no adjustment to the ceiling minimums is neces
sary for obstruction clearance as explained in 
(a) of this subdi.ision, landing minimums of 
200-% are the lowest minimums which will nor
mally be apprm'ed at the present time with all 
components of the ILS or PAR in operation. 
Howe.er, minimums lower than 200-% may he 
authorized at specific locations where the in
stallation of improved na:dgational aids and 
procedures so warrants. See subparagraph 
(8) of this para.graph regarding approaches 
when components of the ILS are inoperative. 

(a) Ad ju8tment of ceiling minimums 
1M obstruction clearance. When the minimum 
obstruction c1e.'lran<'e as described in Regula
tions of the Administrator 609.10 cannot be 
obtained in the approach area, consideration 
will be gi.en to establishing ceiling minimums 
which will aflord eomparable safety. In such 
cases, the ceiling minimums will be determined 
by application of the following formula to an 
obst.ructions projecting above the established 
obstruction dearan('e slope line and located, in 
the case of an ILS procedure, in the approach 
area between the outer marker and the end of 
the runway, or in the case of a PAR procedure, 
in the approach area within a. distance of 5 
miles, outwat'd from the end of the runway: 

(1) Extend a line horizontally out
ward from the top of each obstruction and 
parallel with the runway center line to a point 
of intersection with the established obstruction 
clearance slope line. From that point extend 8. 

line vertieally to a point of intersection with the 
ILS or PAR glide slope. The minimum ceil
ing will be the difference between the meltn oolt. 
level elevation of the glide slope at such point 
of intersection, and the mean sea level elevation 
of the airport. 

(18) Where minimum obstruction 
clearances cannot be met in the transitional and 
horizontal surfaces immediately adjacent to the 
approach area and when deemed necessary, con
sideration ,,,,ill be given to an adjustment in the 
e~iling minimums commensurate with the de
gree of interference presented by the particular 
obstruction or obstructions. 

(.3) When application of the for
mula, set forth in (1) and (2), to an obstruction 
projecting above the established obstruction 
clearance slope line indicates a ceiling of less 
than 300 feet, the ceiling will not be reduced 
below 300 feet until it has been determined by 
flight checks that such lower ceiling will pro
vide adequate safety. 

(7) Lowest landing m.inimu11'/..8 utilWing 
back course of the I LS. When the back course 
of an ILS is provided with all components of a 
complete ILS, minimums of 200-% may be 
authorized in accordance with subparagraph 
(6) (v). 

(8) Instrument approach procedures witn. 
inoperative I LS components. 

(i) Straight-in approaches-one ILS 
component inopera.tive. The air carrier opera
tions specifications permit straight-in ILS ap
proaches down to minimums of 80Q-.8,4 when 
any single component of the ILS, except the 
localizer, is inoperative or cannot be received: 
Provided, That all other components and re
lated airborne equipment are in normal opera
tion. The following factors will be considered 
in approving landing minimums of 30()..J34 
under these conditions: 

(a) When glide slope i1lOpeTati'Ve. 
Straight-in landing minimums of 300-% may 
be approved when approaching aircraft can 
clear by 300 feet all obstructions from the ap
proach end of the ILS runway to the outer 
marker within the approach area described in 
Regulations of the Administrator 609.10(f) 
(1) (i) and (iii). The ceiling minimum may 
be approved to the nearest 100 feet as provided 
by subparagraph (11) of this paragraph, if a 
flight check has shown such ceiling minimum to 
be safe. The final approach altitude over the 
outer marker will provide at least 500 feet ob
struction clearance for a distance of at least 10 
miles outward from the outer marker within an 
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area of 5 miles on each side or the centerline or 
the localizer course. 

(b) lV hen both O'Itter marke1' a.nd o'uter 
COmpa.'i8 locator inoperative. Straight-in land
ing minimums of :300-% mHy be approved whe'll 
there is no fix, other than the middle marker or 
middle compass locator, available along the lo
calizer course. ,Yhen an instrument approach 
is conducted under these conditions aircraft 
must, of necessity, proceed outbound along the 
localizer course from the middle marker for the 
purpose of conducting a procedure turn. In 
such cases 300-% will be approved ooly when 
approaching aircraft can clear by 300 feet all 
obstructions from the approach end of the ILS 
runway to the point of glide slope interception 
within the approach area described in Regula
tions of the Administrator 609.1O(f) (1) (i) 
and (iii), The ceiling minimum may be ap
proved to the nearest 100 feet as provided by 
subparagraph (11) of this paragraph, if a flight 
check has shown such ceiling minimum to he 
safe. The final approach altitude between the 
point of procedure turn is completed and the 
point of glide slope interception will be at least 
equal to·the minimum altitude llt glide slope in
terception inbound as specified in the applicable 
ILS instrument approach procedure. Straight
in landing minimums of 300-% may also be 
predicated on the glide slope obstruction c1e,ar' 
ance criteria outlined in Regulations of the 
Administrator 609.1O(f): P1'ovided, That in 
addition to the middle mal'ker or middle com
pas:; locator, a fix can be obtained along the ILS 
localizer course within 1 miles from the ap
proach end of the ILS rumvay by means of (1) 
surveillance radar, (£) a fan marker which pro" 
vides the same degree of accuracy as an ILS 
outer marker installation, (3) a reliable fix as 
described in subparagraph (9) (i), or (4) a 
radio facility which provides the same degree 
of accuracy as an ILS outer compass locator 
installation. 

(e) Use 0/ ILS back course. The 
foregoing may also be applied to the back course 
of a'll. ILS which is normally provided with al1 
components of a complete ILS. 

(ii) Straight-in approach.es-M ore than 
one I LS component inoperative. The air car
rier operations specifications permit straight-in 

ILS approaches down to minimums of 300-1 
when the loca1izer and either the outer marker 
or outer compass locator are the only compo
nents of the ILS in normal operation, or when 
these are the only components that can be re
ceived by the aircraft. Minimums of 300-1 
may be approved under these conditions when 
approaching aircraft can clear by 300 feet all 
obstructions from the approach end of the ILS 
runway to the outer m:lrker within the approach 
area described in RegulatiffilS of the Admin
istrator609.1O(I) (1) (i) and (iii). TheceiJing 
minimum may be approved to the nearest 100 
feet as provided by subparagraph (11) of this 
paragraph, if a flight check has shown such 
ceiling mi.nimum to be safe. The final approach 
altitude over the outer nw.rker will provide 
at least 500 feet obstruction clearance for a 
distance of at least 10 miles outward from the 
outer marker within 'an area of 5 miles on each 
side of the centerline of the localizer course. 
The foregoing may also be applied to ILS back 
courses equipped with either an outer marker 
or outer compass locator. 

(iii) Oircling ILS appr<)(WM8 whenILS 
components inoperative. Circling ILS landing 
minimums will be established in accordance 
with subp/ll'agraph (1), except that 300 feet 
obstruction clearance may be provided from the 
approach end of the ILS runway to the outer 
marker within the a.pproach a,rea described in 
Regulations of the Administrator 609.10 (f) (1) 
(i ) and (iii), in lieu of the 2-mile distance each 
side of the fi.nal approach course to the airport 
as specified in subparagraph (1). The air 
carrier operations specifications permit circling 
ILS approaches to be conducted down to such 
minimums when the localizer and either the 
outer marker or outer compass locator are the 
only components in normal operation, or when 
these are the only components tha.t can be re
ceived by the aircraft. The final approach 
altitude over the outer marker will provide at 
least 500 feet obstruction clearance for a dis
tance of at least 10 miles outward from the outer 
marker within an area of 5 miles on each side 
of the localizer course. The foregoing may also 
be applied to ILS back courses equipped with 
either an outer marker or outer compass locator. 
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(9) Instrument appl'oa~h pl'ocedureusing 
I LS localizer. 

(i) General. Ceiling and visibility 
minimums for instrument approach proc~dures 
predicated on (a.) the use of the localizer course 
of an ILS (either front or back course) and 
(b) a reliable fix located on the ILS localizer 
course, will normally be establis1u>i/. in accord
ance with subparagraph (1) of this paragraph 
for circling approaches, and subpnragraph (2) 
of this paragraph for straight-in approaches. 
Such instrument approach procedures will nor
mally not be establisht>d wht>n the radio fix is 
loeated at a distance greater than 7 miles 
from the airport. The obstruction clearance 
will be determint>d within the approach area 
described in Regulations of the Administrator 
B09.IOU) (1) (i) and (iii). For the purpose 
of this subparagraph, a reliable fix is considered 
to be a fix formed by the interseetion of the 
loealizel" course and a bearing from Ii radio 
facility located within 25 miles of the fix and 
such bearing intersects th~ localizer course at 
an angle of at least 45 degrees. 

(ii) Lou'u mini mlt:TJM w:ing additional 
01' imp1'ored aid.If. Straight-in approach mini
mums as low as ~OO-l may be authorized on an 
ILS front course or back course w'hen the fix 
located on the localizer course within 7 miles 
of the ILS runway is (a) a fan marker which 
provides the same del!TI'e of accuracy as an ILS 
outer marker instaUat ion (b) a radio facility 
which provides the same degree of accuracy as 
an ILS outer compass locator installation, or 
(0) surveillance radar. 

(10) Effect of di.~tann betlCeen radio fa
cility and airport 011 landing minimums. 

(.i) F 8ing a radio range ( L / .11 F 01' 

YOR) or nondirectional L/.llF radio facility. 
(a) For both circling and straight-in 

instrument approach pro('edures, the following 
minimums may be established after considera
tion of the obstruction clearance requirements 
of Part 61)0 of the Regulations of the Adminis
trator, when the radio facility is located at 
distances greater than 7 miles from the airport: 

(J) OYer 7 to 10 miles
Straight-in. 500-1 day, 500-2 

night 
Circling," 500-11;'2 day, 500-2 

night 

U~) Over 10 to 12 miles
Straight-in, 100-1 day, 700-2 

night 
Circling,'O 700-I1h day, 700-2 

night 
(3) Over 12 miles-

Straight-in, 1000-1 day, 1000-
2 night 

Circling,'O IOOO-l1h day, 1000-
2 night 

When a radio facility is over 7 miles from an 
airport, straight-in landing ceiling minimums 
will not be lower than the drcling landing ceil
ing minimums established at the particular 
airport. 

(11) A. p plication of ob.<;t1'11{Jtion clearance 
criteria in determining l'(wding ceiling mini-. 
mumiJ. Enless safety requires otherwise, land
ing and ceiling minimums for instrument ap
proaches using a radio range (L/MF or 
VOR) or!t non-directional L/MF radio facility 
will be shown on the applicable instrument ap
proueh procedure form to the nearest 100 feet. 
For example, for an airport with an elevation 
of 200 feet m.s.L and assuming a 300-foot ob
struction clearance requh'ement with a control
ling obstruction of 449 feet m.s.l., a ceiling 
minimum of 500 f13et would normally be con
sidt:red as meet'ing the obstruction clearance 
requirements outlined in subparagraphs (1) 
through (5) of this paragraph. On the other 

-hand, if such obstruction were 450 feet m.s.l., a 
ceiling minimum of 600 feet would normally 
apply. In cases where the ILS obstruction 
clearance criteria cannot be met, the ceiling 
arrived at by application of the formula con
tained in subparagraph (6) (v) (a) will nor
mally be shown to the nearest 100 feet; except 
that a flight check is required where applica
tion of the formula indicates a ceiling of less 
than 300 feet. 

(d) A i1'pm'ts not served by a radio naviga
tional facility. Takeoff and landing mini
mum at such airports will be approved in ac
cordance with VFR. 

(Publisbed in 18 F.R. 6620, October 17,1003, effective 
January 1, 1954; ftlllE'nde-d in 20 F,R. 8809, December 

'" VI~lbmty minimUInll for two'engine aircraft may be estab
lished In accordance with subparagraphs (1)(1) or (1)\(11) of 
this paragraph. 



CAM 40 SCHEDULED INTERSTATE AIR CARRIER CERTIFICATION AND OPERA~ION RULES 83 

1,1955, effectiye December 30, 1955; amended in 23 F.R. 
2097, ;\lareh 29, 10,,8, effective ;\Iar('h 29, 1958.) 

40.40()-:1 I n.~t1"/lment approach procedure8 
and IFR landing 1IJeather m,inim·um.q at air
portIS lSerlJed by both IL8 and GOA (FAA in
terpretations which apply to sec. J,fJ.¥J6(c»). 

(a,) The instrument a.pproach must be con
ducted in a,ccordance with the information pro
vided the pilot from the primary aid. The 
landing minimums must he those prescribed in 
the opera,tions specifications based on the opera,
tive components of the primary aid. The in
formation provided the pilot from the second
ary aid must t)f\ ll~d for monitoring purposes. 
Eithel' ILS or GCA (PAR) may be used as the 
primary approach aid. When GCA (PAR) is 
used as a secondary aid, specific authorization 
for use of such aid is not required, howe\'er, 
the procedures specified in the Radar Proce
dures for Air Traffic Control Towers for moni
tored approaches must apply. 

(b) Both the elenltion and azimuth (or 
10calizeI' and glide slope) elements of the sec
ondary aid must be opeI'a.ting. 

(c) The ILS and PAR must be aligned with 
the same runway. Stnlight-in or circling up
pl'oaches ma.y be made proyided that weather 
conditions equal to or higher than the pre
scribed minimums for the primary aid are 
found to exist by the pilot-in-command upon 
reaching the, Rut,horized minimum alt.itude as
sociated 'with the type of approaeh (straight-in 
or cireling) being (".anducted. . 

(d) The use of operational military radar 
(other than tra,ining units) ftS a secondary aid 
is permissi hIe \yithout individual authoriza· 
tions. 

(e) The phrase "ceiling or visibility" as used 
in seetion 40.406 ( e) means that either or both 
elements of the wen.ther report, may be reported 
below minimums. 

(Published in 19 F.R. 7224, November 6, 19M, effec· 
tive November 15, 1954,) 

40.408 Flight altitude rules. Except 
when necessary for take-off and landing, the 
flight altitude rules prescribed in para
graphs (a) and (b) of this section, in addi
tion to the applicable provisions of section 
60.17 of this SUbchapter, shall govern air 
carrier operations: Provided, That other 

altitudes may be established by the Admin
istrator for any route or portion thereof 
where he finds. aftel' considering the char
acter of the terrain being traversed, the 
quality and quantity of meteorological 
service, the navigational facilities available, 
and other flight conditions, that the safe 
conduct of flight permits or requires such 
other altitudes. 

(a) Day VFR passenger operations. No 
airplane engaged in passenger operations 
shall be flown at an altitude less than 1,000 
feet above the surface or less than 1,000 feet 
from any mountain, hill, or other obstruction 
to flight. 

(b) Night VFR or IFR operations includ
ing over-the-top. No airplane shall be flown 
at an altitude less than 1,000 feet above the 
highest obstacle located within a horizontal 
distance of five miles from the center of the 
course intended to be flown or, in mountain
ous terrain designated by the Administrator, 
2,000 feet above the highest obstacle located 
within a horizontal distance of five miles 
from the center of the course intended to be 
flown: Provided. That in VFR operations at 
night in such mountainous areas airplanes 
may be flown over a lighted civil airway at a 
minimum altitude of 1,000 feet above such 
obstacle: And provided further, That in the 
case of high-altitude operations, the mini
mum altitude shall be not less than 2,000 feet 
above the elevation of the highest ground 
within 25 miles of the intended track: And 
provided further, That adherence to a mini
mum flight altitude will not be required 
during the time a flight is proceeding in 
accordance with paragraph (c) of this 
section. 

(c) Daytime over-the-top operations below 
minimum en route altitudes. Over-the-top 
operations may be conducted at flight alti
tudes lower than the minimum en route IFR 
altitudes by day only and in accordance with 
the following provisions: 

(1) Such operations shall be conducted 
at least 1,000 feet above the top of lower 
broken or overcast cloud cover; 

(2) The top of the lower cloud cover 
shall be generally uniform and level; 
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(3) Flight visibility shall be at least five 
miles; and 

(4) The base of any higher broken or 
overcast cloud cover shall be generally uni
form and level and shall be at least 1,000 feet 
above the minimum en route IFR altitude 
for the route segment. 

40.409 Altitude maintenance on initial 
approach. 

(a) When making an initial approach to a 
radio navigational facility under IFR (ex
cluding over-tha-top conducted in accord
ance with the provisions of section 40.408( c», 
an airplane shall not descend below the 
pertinent minimum altitude for initial ap
proach specified by the Administrator for 
such facility until arrival over the radio 
facility has been definitely established; 

(b) When making an initial apprnach on 
a flight being conducted in accordance with 
the provisions of section 40.408(c). a pilot 
shall not commence an instrument approach 
until arrival over the radio facility has defi
nitely been established. In executing an in
strument approach procedure under such 
circumstances, the airplane shall not be 
flown at an altitude lower than 1,000 feet 
above the top of the lower cloud or the mini· 
mum altitude specified by the Administrator 
for that portion of the instrument approach 
procedure being flown, whichever is the 
lower. 

40.411 Preparation of dispatch release. A 
dispatch release shall be prepared for each 
flight between specified points from informa· 
tion furnished by the authorized aircraft 
dispatcher. This release shall be signed by 
the pilot in command and by the authorized 
aircraft dispatcher only when both believe 
the flight can be made \"ith safety. The air
craft dispatcher may delegate authority to 
sign such release for a particular flight, but 
he shall not delegate the authority to dis
patch. 

40.412 Preparation of load manifest. The 
air carrier shall be responsible for the prep
aration and accuracy of a load manifest form 
prior to each taka-off. This form shall be 
prepared by personnel of the air carrier 
charged with the duty of supervising the 

loading of airplanes and the preparation of 
load manifest forms or by other qualified 
persons authorized by the air carrier. 

Required Records and Reports 

40.501 Crew member and dispatcher rec
ords. Each air carrier shall maintain cur
rent records of every crew member and air
craft dispatcher. These records shall con
tain such information concerning the quali. 
fications of each such crew member and dis
patcher as is necessary to show compliance 
with the appropriate requirements of the reg
ulations of this subchapter, e.g., proficiency 
and route checks, airplane qualifications, 
training. physical examinations, and flight 
time records. The disposition of any flight 
crew member or aircraft dispatcher released 
from the employ of the air carrier, or who 
becomes physically or professionally dis
qualified, shall be indicated in these records 
which shall be retained by the air carrier for 
at least three months. 

40.501-1 ('rew 'lnem,ber and di8patohe:r rec
ord.~ (FAA poliries which apply to see. ¥J.I50J). 

(a) The following pertinent information is 
cOl1sid,ered the minimum necessary in the air
man record required by this seetion. 

(1) Name (full); 
(2) Current date of assignment (pilots, 

flight engineer, dispatchers, etc.) ; 
(3) Airman certificates (tvpe, number and 

ratings) ; • 
(4) Date, result and class of last physical 

examination; • 
(5) Date, place, aircraft type and number, 

duration, and result. of last proficiency and/or 
line check for ~ach pilot~in-command; 

(6) Record of the flight time of ea,ch flight 
crt'\\' member including, where applica.hl~, in
strument flight time and the flight time in the 
make and model aircrnft on which he is cur· 
rently qual ified; 

(7) Routes over which and airports into 
which applicable flight cr(>w members and dis· 
patchers are currently qualified together with 
qualification records, grades and dates; 

(8) Dates, results, and types of training 
given to all crew members, flight crew members, 
and dispatchers: 
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(9) Check pilot authorization where ap
plicable; 

(Published in 18 F.R. 6622. OetobE'r 17. 1953, effec
tivB .Tanuary 1, 1954.) 

40.502 List of airplanes. Each air carrier 
shall maintain a current list of all airplanes 
being operated by it in scheduled air trans
portation: Provided, That airplanes of an
other air carrier being operated in accord
ance with an interchange agreement may be 
incorporated by reference. 

40.503 Dispatch release form. 
(a) The dispatch release may be in any 

form but shall contain at least the following 
information with respect to each flight: 

(1) Identification number of the air· 
plane to be used, and the trip number; 

(2) Airport of departure, intermediate 
stops, destination, and alternates therefor; 

(3) Minimum fuel supply; and 
(4) Type of operation, e.g., IFR, VFR. 

(b) The dispatch release shan contain, or 
have attached thereto, weather reports, 
available weather forecasts, or a combination 
thereof, for the destination, intermediate 
stops, and alternates specified therein which 
shall be the latest available at the time the 
dispatch release is signed by the pilot in 
command and dispatcher. It shall include 
such additional weather reports and fore
casts. a"i available, considered nece3sary or 
desira ble by the pilot in command and air
craft dispatcher. 

40.503-1 Di~patchreha8f form (FAA. in
ferpret-a'ion' 1i'.h;chopply to 8f'C. ItO.50.'3(a) (3»). 
The (hspateh release form llLay ("ontain a trip 
D.r' code nurll:)er for the clearanee of the par
tl('ular tt'lj' 'llstead of specifying each terminal 
and intel"'uediate nirport. This lllunber used 
ill the dispah'h n·lease must corrp"pond with the 
mUllher listed ill tl1(' air (~arrier's published 
sehedui(\ or operatiolls manua\' which will list 
all tht' regular ami intermediat~ stops of the 
paI·ticlllar trip for whie-It elearance waF( given. 
In the e,-ent field condition, weather, etc., are 
sneh that routine operations are not to be con
ducted in ao:ordance with the number for the 
particular trip, the dispatch release will specify 
the exceptions indicating the reason for the non
routine operation. 

(Rev. 2/15/62) 

(Published in 19 F.R. 7081. October 30,1954, effective 
November 15, 1954.) 

40.504 Load manifest. 
(a) The load manifest shall contain at 

least the following information with respect 
to the loading of an airplane at the time of 
take-off: 

(1) The weight of: 
(i) Airplane, 
(ii) Fuel and oil, 
(iii) Cargo, including mail and bag· 

gage,and 
(iv) Passengers; 

(2) The maximum allowable weight ap
plicable for the particular Hight; 

(3) The total weight computed in ac
cordance with approved procedures; and 

(4) Evidence that the airplane is loaded 
in accordance with an approved schedule 
which insures that the center of gravity is 
within approved limits. 

(b) The load manifest shall be prepared 
and signed for each Hight by qualified per
sonnel of the air carrier charged with the 
duty of supervising the loading of the air
plane and the preparation of load manifest 
forms, or by other qualified personnel au
thorized by the air carrier. 

40.505 Disposition of load manifest, dis
patch release form, and flight plans. Copies 
of the completed load manifest, or informa
tion therefrom except with res;pect to cargo 
and passenger distribution. the dispatch re
lease form, and the Hight plan shaH be in the 
possession of the pilot in command and shall 
be c~rried in the airplane to its destination. 
Copies also shall be kept for at least 3 
months. 

40.506 Maintenance records. 
(a) Each air carrier shall keep at its prin

cipal maintenance base current records of 
the total time in service, the time since last 
overhaul, and the time since last inspection 
of ~ll major components of the airframe, 
engmes, propellers, and, where practicable 
appliances. ' 

(b) Records of total time in service may be 
discontinued when it has been shown that the 
service life of component parts is safely con
trolled by other means, such as inspection, 
overhaul, or parts retirement procedures. 
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The Administrator may require the keeping 
of total time records for specific parts when 
it is found that other procedures will not 
safely limit the service life of such parts. 

(e) An airplane component. engine, propel. 
ler. or appliance for which complete records 
are not available may be placed in service, 
provided that: 

(1) It is of a type for which total time
in-service records are not required under the 
provisions of paragraph (b) of this section, 

(2) Parts which are limited by the Ad
ministrator or manufacturer to a specific 
service time are retired and replaced by new 
parts,and 

(3) It has been properly overhauled or 
rebuilt, and a record of such overhaul or re
building is included in the maintenance 
records. 

40.507 Maintenance log. A legible record 
shall be made in the airplane's maintenance 
log of the action taken in each case of re
ported or observed failures or malfunctions 
of airframes, engines, propellers, and appli
ances critical to the safety of the flight. The 
air carrier shall establish an approved pro
cedure for retaining an adequate number of 
such records in the airplane in a place read
ily accessible to the flight crew and shall 
incorporate such procedure in the air carrier 
manual. The maintenance log shall contain 
information from which the flight crew may 
readily determine the time since last over
haul of the airframe and engines. 
[40.508 Mechanical reliability reports. 

[(a) Each air carrier shaH report the 
occurrence or detection of those failures, 
malfunctions, or defects specified in para
graph (b) of this section. In addition, each 
air carrier shall report any other failure, 
malfunction, or defect which occurs or is 
detected at any time in an airplane or air
plane component (including airplane sys
tems, a p p 1 ian c e s, powerplants, and 
propellers) used by the air carrier, when, in 
the carrier's opinion, such failure, malfunc
tion, or defect has endangered or may en
danger the safe operation of an airplane used 
by the air carrier. The report shall be in 
written form covering a period of 24 hours 
beginning at 0900 hours local time of each 

day and ending at 0900 hours local time the 
next day, and shall be submitted to the Fed
eral Aviation Agency maintenance inspector 
assigned to the air carrier by 0900 hours local 
time of the following day: Provided. That 
reports which are due on Saturday or Sun
day may be submitted on the following Mon
day and in case of legal holidays on the 
following workday. 

[NOTE: Failures, malfunctions, or defects reported 
in accordance with the accident reporting provisions 
of Part 320 of the Regulations of the Civil Aeronautics 
Board need not be included. 

[(b) The air carrier shall report each 
occurrence or detection of a failure, mal
function, or defect involving: 

[(1) Fires during flight and whether the 
related fire-warning s y s t e m functioned 
properly; 

[(2) Fires during flight and whether the 
related fire-warning system did not function 
properly; 

[(3) Fires during flight not protected by 
a related fire-warning system; 

[(4) False fire warning during flight; 
[(5) Engine exhaust systems which re

sult during flight in damage to engine, 
adjacent structure, equipment, or com
ponents; 

[(6) An airplane component which re
sults during flight in the accumulation or 
circulation of smoke, vapor, or toxic or 
noxious fUmes in the crew compartment or 
cabin; 

[(7) Engine shutdown during flight due 
to engine flameout; 

[(8) Engine shutdown during flight 
when external damage to the engine or to the 
airplane structure has occurred; 

[(9) Engine shutdown during flight due 
to foreign object ingestion or icing; 

[(10) Engine shutdown during flight of 
more than one engine on an airplane; 

[(11) Propeller feathering system 01 

ability of the system to control overspeeding 
during flight; 

[(12) Fuel or fuel·dumping systems 
affecting fuel flow or causing hazardous 
leakage during flight; 

(Rev. 2/15/62) 
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[(13) Landing gear extension or retrac
tion or opening or closing of landing-gear 
doors during flight; 

[(14) Brake system components which 
result in loss of brake actuating force while 
the airplane is in motion on the ground; 

[(15) Airplane structure which requires 
major repair; 

[(16) Cracks, permanent deformation, 
or corrosion of airplane structure which ex
ceed the maximum limits acceptable to the 
manufacturer or the Federal Aviation 
Agency; and 

[(17) Airplane components or systems 
which result during flight in the taking of 
emergency actions; except that action taken 
to shutdown an engine need not be reported 
as an emergency under this provision. 

[Note: Under the provisions of this paragraph, an 
airplane is in flight from the moment it leaves the 
surface of the earth on takeoff until it touches down 
at a place of landing. 

[(c) Reports required by paragraph (a) 
of this section shall be transmitted in a man
ner and on a form convenient to the air 
carrier's system of communication and pro
cedure, and shall include in the first daily 
report as much of the following information 
as is available: 

[(1) Type and identification number of 
the airplane, name of the operator, date, 
flight number, and stage during which the 
incident occurred; e.g., preflight, takeoff, 
climb, cruise, descent, landing, inspection; 

[(2) Emergency procedure effected; e.g., 
unscheduled landing, emergency descent; 

[(3) Nature of condition; e.g., fire, 
structural failure; 

[(4) Identification of part and system 
involved, including available information 
pertaining to type designation of the major 
component and time since overhaul; 

[(5) Apparent cause of trouble; e,g., 
wear, crack. design deficiency, personnel 
error; 

[(6) Disposition; e.g.. repaired, re
placed, airplane grounded. part sent to man
ufacturer; and 

[(7) Brief narrative summary of other 
pertinent information necessary for more 

(Rev. 2/15/62) 

complete identification, determination of 
seriousness, and corrective action. 

[(d) Reports required by paragraph (a) 
shall not be withheld pending accumulation 
of all information specified in paragraphs 
(b) and (c) of this section. When additional 
information is obtained relative to the inci
dent, including any that may be furnished by 
the manufacturer or other outside agency, 
it shall be expeditiously submitted as a 
supplement to the first report, referencing 
the date and place of submission of such 
report. 

[(Amendment 40-35, published in 27 F.R. 1242, Feb. 
10,1962, effective Mar. 12,1962.)] 

40.509 Mechanical interruption summary 
report. Each air carrier shall submit regu
larly and promptly to the Administrator a 
summary report containing information on 
the fonowing occurrences: 

[(a) All interruptions to a scheduled 
flight, unscheduled changes of airplanes en 
route, and unscheduled stops and diversions 
fl'om route which result from known or 
suspected mechanical difficulties or mal
functions that are not required to be included 
in mechanical reliability reports.] 

(b) The number of engines removed pre
maturely because of mechanical trouble, 
listed by make and model of engine and the 
airplane type in which the engine was in
stalled. 

(e) The number of propeller featherings 
in flight, listed by type of propeller and type 
of engine and the airplane on which the pro
peller is installed. Propeller featherings ac
complished for training, demonstration, or 
ftight check purposes need not be reported. 

[(Amendment 40-35, published in 27 F.R. 1242, Feb. 
10, 1962. effective Mar. 12, 1!l62.)] 

40.510 Alteration and repair reports. Re
ports of major alterations or repairs of air
frames. engines, propellers, and appliances 
shaH be made available to the Administrator 
promptly upon completion of such altera
tions or repairs. 

40.511 Maintenance release. When an air
plane is released by the maintenance organ
ization to flight operations, a maintenance 
release or appropriate entry into the mainte-
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nance log certifying that the airplane is in 
an airworthy condition shall be prepared 
and signed by a maintenance inspector or a 
person authorized by the inspection organi. 
zation prior to release of such airplane. If a 
maintenance release form is prepared, a copy 
shall be given to the pilot in command. An 
appropriate record shall be kept for at least 
2 months. 

40.511-1 Pllt'POM and form of nwinteJUlIlce 
i'elea.se (FAA illtel'j})'etatio1l8 !~'hich apply to 

see. W.·5J1), 
(a) The pm'po,:e of the maintenance release 

is to l1SSUl'e that when ,lilY maintenance andlor 
inspection is perfol'med or' is required to be per
formed. such lIlaintenanee and 01' inspection is 
l>ompleted ,;ati,;factOl'ily in <lcconhnl'e with the 
air carrier's instructions and the Civil Air Reg-

ulations; and that no known condition exists at 
the time the release is signed which would 
render the aircrdt unuirworthy, 

(b) The form of the maintenance release is 
considered to be optional on the part of the 
air carl'jer provided such release fulfills the 
purpose of section 40,511 of this part. 

(Published in 21 F.R. 1697, ~arch 11, 1955, eJrectiye 
March 31, 1956,) 

40.512 Communication records. Each air 
carrier shall maintain, and retain for a 
period of 30 days, records of radio contacts 
by or with pilots en route. 

:\'OTE: The record-keeping and reporting reqUirements 
of this regulation huw' ueen upproved by the Bureau of 
the llndget in accordance with the Federal Reports Act 
of 1942. 

(Rev, 2/15/62) 



Appendix A 
Examples which explain use of figures I to II, inclusive, on pages 91 to 99, inclusive 

Example 1 
Figure 10 is used in the following manner: 
(a) Determine the wind velocity and wind 

angle relative to the runway. (In the example 
illustrated in figure 8, for Runway 27, and a 
wind for WNW at 25 m.p.h., the relative wind 
angle is 22°.) 

(b) Enter the chart with the almve infor
mation at point A. 

( c) Enter chart at point B using the exist
ing effective runway length and project a line 
horizontally. 

( d) Project a vertical line from point A to 
intersect line from point B. 

(e) At point C, the ,intersection of these two 
lines, read the effective runway length available 
for zero wind. This figure, after being cor
rected for runway gradient, is used with the 
appropriate takeoff or landing chart to deter
mine the maximum permissible gross weight. 
It should be noted that a reverse of this pro
cedure will furnish information on the actual 
runway required if the zero wind runway re
quired is known for a given gross weight. 

(f) By projecting a line horizontally from 
point A to point D, the crosswind component 
can be determined. 

Example 2 

Operating conditions for takeoff: 
Aircraft = DC-3 SIC3G 
Airport= Elevation=4,OOO feet 

Effective runway length=3,500 
feet (paved) 

Runway gradient = + 1.5% 

The equivalent runway length due to gradi
ent is obtained from figure 11 in the following 
manner: 

(a) Follow 35-foot line on rllmvay length 
scale to + 1.5% gradient, point A. 

(b) Proceed parallel to gradient guide lines 
to zero gradient, point B. 
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(c) Proceed horizontally to runway length 
scale, point C, and read zero gradient runway 
length of 3,585 feet. (Note: The reasons for 
the equivalent runway length with an uphill 
gradient being longer than the effective runway 
length are: 

(1) Section 40.91 defines the takeoff dis
tance as the accelerate-stop distance, and 

(2) The stopping distance from 1.05 V mc, 

for a DC--3 is greater than the distance to 
accelerate to 1.05 V me, except at t,he higher 
altitudes. ) 

It will be noted that a runway length of 
3,585 Ieet at an elevation of 4,000 feet, is out
side the guidelines plotted on figure 3. How
ever, a value of approximately 21,000 Ibs. is 
determined by extrapolation. 

In order to permit takeoff from the runway 
under consideration, at the maximum allowable 
weight of 25,346 Ibs. (with de-icer equipment), 
it. is noted that. It zero gradient runway length 
of 3,980 feet is required. 

To determine the headwind component which 
will produce this equivalent runway length, 
refer to figure 8. Enter the chart with 3,585 
feet at the efi'ectiYe runway length scale. Pro
ceed horizontally to the zero wind runway 
length required, 3,980 feet. Then proceed ver
tically and read a wind value of 10 m.p.h. 
However, since figure 8 is based on T AS, it is. 
necessary to corr~ct the length of 3,980 feet by 
a correction factor cont.ained from figure 9. 
Enter figure 9 with 98 m.p.h. T AS (obtained 
from figure 10 ior TrAS of 92 ieet at 4,000 
feet), and 10 m.p.h. headwind component. The 
correction factor is found to be 1.006. This re
sults in a corrected length of 4,004 feet or 4 
feet more. In this case, the correction appears 
negligible. By observation of figure 9, it will 
be seen that. corrections for airspeed above 92.4 
TAS, with headwind components, may be dis
regarded since the results ,,;ill be conservative, 
and for airspeed less than 92.4 T AS, tailwind 
components, will produce conservative results. 
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Example 3 
Operations conditions for takeoff: 

Airc.raft = DC-3 
Airport = Ele,"ation =4!000 feet 

Effecti,"e runway length=4,OOO 
feet (pa.-ed) 

Runway gradient=-l.O% 
Proceed as in example:2 subparagraphs (a), 

(b) and (c) to appropriate points in (d), (e), 
and (f); sho'>"n in figure 1 L and note that zero 
gradient runway length is 3,925 feet. 

Figure 3 indicates this distance will permit 
takeoff at approximately 24.800 lbs. 

Figure 8 indicates that a 1 m.p.h. headwind 
component will produce the equinlent runway 
length of 3,980 feet necessary to permit takeoff' 
at 25,3,16 lhs. 

The correction factor from figure 9, of 1.008 
for a 1 m.p.h. headwind component and TAS 
of 98 m.p.h. results in a runway length correc
tion of +3 feet. This can be disregarded since 
it is within the uccuracy limits of the charts. 

Example 4 
Operating conditions for landing: 

Aircraft= DC-3 81C3G 
Airport = Ele.-ation = 4,000 feet 

Effective runway length=3,300 
feet (paved) 

(NOTE: Section .ro.93 does not require consideration 
of gradient in detailing the landing limitations.) 

Referring to figure 6, we find that a 3,300-
foot paved runway at an elevation of 4,000 feet, 
permits a landing gross weight of 22,600 Ihs., 
in a zero wind condition. If a 25 m.p.h. head
wind component is forecast, we find by 1'efe1'
enee to figure 8 that the zero wind runway 
length becomes 4,300 feet. In this example, 
t.he distance of 4,300 feet is predicated on 1.3 
Y.o=92 m.p.h. Therefore, by reference, figure 
10, 1.3 V.o is found to be 98 m.p.h. at 4,000 feet 
and by reference to figure 9, it. is found that the 
correction factor is 1.018, resulting in a zero 
wind runway length of 4,300 X 1.018=4,871 feet. 
Figure 6 indicates that t.his zero wind runway 
length will permit landing at t.he maximum 
gross weight. 

(Rev. 4/15/60) 
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Figures 1 and 2. 
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Figures 3 and 4. 
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Figure 5. 
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Figures 6 and 7. 
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Figures 6A and 7 A. 
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Figure 8. 
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Figure 9. 
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Figure ll. 
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Appendix B 

Special Civil Air Regulations 
Which Meet Part 40 



SPECIAL CIVIL AIR REGULATION NO. SR-389B 

Effective: January 30, 1959 
Adopted: December 24, 1958 

Emergency Exits for Airplanes Carrying Passengers for Hire 

Special Civil Air Regulation No. SR-389A, effective September 13. 
1957, superseded Special Civil Air Regulation No. SR-389. All of the pro
visions of SR-389 were retained in SR-389A. However, the latter special 
regulation as amended on October 17, 1957, contained an addition to the 
occupant/exit table which permitted the Viscount 700 series airplanes to 
carry 53 occupants when 7 exits were provided. 

Special Civil Air Regulation No. SR-389, effective October 27, 1952, 
superseded Special Civil Air Regulation No. SR-387. Except for correct· 
ing some minor errors with respect to the number of exits authorized by 
the Civil Aeronautics Administration, there was no difference between the 
two special regulations. 

Special Civil Air Regulation No. SR-387, effective October 27, 1952, 
was adopted in order to make applicable to the then operating transport 
airplanes more stringent rules regarding the number of occupants per· 
mitted per exit. SR-387 required, among other things, that all large air
planes (more than 12,500 pounds maximum certificated takeoff weight) 
comply with either section 4b.362 (a), (b), and (c) of Part 4b of the Civil 
Air Regulations as amended by Amendment 4b-4 effective December 20, 
1951, or with the specific requirements set up in SR-387. Subsequently, the 
provisions of section 4b.362 (a), (b), and (c) of Part 4b were revised by 
Amendment 4b-5, effective April 9, 1957. 

Special Civil Air Regulation No. SR-389A permits the airplanes 
listed in the occupant/exit table to carry additional occupants if addi
tional exits are provided, except that in no case shall more than 8 addi· 
tional occupants be carried for anyone additional exit. The preamble 
to Civil Air Regulations Draft Release No. 58-11 stated that the intent 
of this provision was that no more than 8 additional occupants could be 
authorized if the most effective exit for emergency evacuation were pro
vided, which, by reference to the rule proposed in the draft release, is 
seen to be one comparable to a Type I exit as prescribed in section 4b.362. 
As herein set forth, it is intended that as many as 8 additional occupants 
may be authorized with the addition of an exit of reasonably high effec
tiveness and that a lesser number of occupants would be authorized with 
the addition of a less effective exit. For the purpose of this regulation, 
it has been established that the addition of an exit, approximating a 
Type II or IV exit as prescribed in section 4b.362, would possibly permit 
the addition of 8 occupants. This relaxation over the rule proposed in 
Draft Release 58-11 was prompted by comments received to the draft re
lease and the fact that a number of airplanes had already received ap
proval to carry 8 additional occupants with the addition of an exit com· 
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parable to a Type IV based on the Administrator's interpretation of SR-
389A. Justification for the relaxation is based upon the current require
ments of section 4b.362(c) wherein it may be seen that for the addition 
of a Type IV exit on each side, an increase of 30 passengers is permitted. 
While such a ratio is not advocated for airplanes covered by this special 
regulation because of other factors considered in establishing these values 
for section 4b.362, permitting 8 occupants to be added for a Type IV exit 
represents a more reasonable and realistic view than that proposed in 
Draft Release 58-11. Therefore, it is expressly provided herein that since 
the effectiveness of the exit varies with the type, size, and location, 8 
additional occupants shall be authorized only when an exit comparable 
to a Type II or a Type IV exit as prescribed in section 4b.362 is provided. 

Special Civil Air Regulation No. SR-889A does not contain provisions 
regarding the required reduction in occupancy when the number of exits 
is reduced. In order to cover such cases, it is provided herein that upon 
removal of any exit the maximum number of occupants shall be reduced 
by at least 8. 

The occupant/exit table has been modified by listing the "L-1049 Se· 
ries" in lieu of the "L-I049." and the "CV -340 and CV -440" in lieu of the 
"CV-340." 

Interested persons have been afforded an opportunity to participate 
in the making of this regulation (23 F.R. 3275), and due consideration 
has been given to all relevant matter presented. 

In consideration of the foregoing, the Civil Aeronautics Board hereby 
makes and promUlgates the following Special Civil Air Regulation, effec
tive January 30, 1959. 

1. Contrary provisions of the Civil Air Regulations notwithstanding, 
no large airplane (more than 12,500 pounds maximum certificated take-off 
weight) while carrying passengers for hire shall be operated with occu
pants in excess of the number permitted by applying the provisions of 
section 4b.362 (a), (b), and (c) of Part 4b of the Civil Air Regulations 
as amended by Amendment 4b-5, effective April 9, 1957, except that air
plane types listed in the following table may be operated with the listed 
maximum number of occupants (including all crew members) and the 
listed corresponding number of exits (including emergency exits and 
doors) heretofore approved by the Administrator for emergency egress 
of passengers. 

2. Additional occupants above the values listed in the table may be 
carried if additional exits are provided, except that in no case shall more 
than 8 additional occupants be carried for anyone additional exit. For 
the addition of exits comparable to at least a Type II or Type IV exit 
as prescribed in section 4b.362, a maximum of 8 additional occupants may 
be authorized and for exits not comparable to at least a Type II or Type 
IV exit, the Administrator after consideration, among other factors, of 
the type, size, and location of the exit, may authorize a lesser number 
of additional occupants. 

3. For airplanes which have a ratio (as computed from the table in 
this special regulation) of maximum number of occupants to number 
of exits greater than 14:1 and for airplanes which do not have installed 
at least one full-size door-type exit in the side of the fuselage in the 
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rearward portion of the cabin, the tirst additional exit approved by the 
Administrator for increased occupancy shaH be a floor-level exit not less 
than 24 inches wide by 48 inches high located in the side of the fuselage 
in the rearward portion of the cabin. In no case shall an occupancy 
greater than 115 be allowed unless there is such an exit on each side of 
the fuselage. 

4. The maximum number of occupants authorized (listed in the table) 
shall be reduced where the number of approved exits is less than that 
shown in the table. The reduction in the maximum number of occupants 
for each exit eliminated shall be determined by the Administrator taking 
due account of the effectiveness of the remaining exits for emergency 
evacuation, except that the maximum number of occupants shall be re
duced by at least 8 for each eliminated exit. In no case, when exits are 
deleted, shall the resulting ratio of occupants to exits be greater than 
14:1, and there shall be at least one exit on each side of the fuselage 
irrespective of the number of occupants. 

Maximum 
number of 

Airplane type occupants 
including all 

crew members 

B-307__ _________ _ 61 
B-377__ __________ _ 96 
C-46______ _______________________________ 67 
CV -240 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 53 
CV-340 and CV-440_________ _ 53 
DC-3_ ____ 35 
DC-3 (Super)_____________ __ _ 39 
DC-4. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 86 
DC-6____________________ _________ 87 
D C-SB * _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 112 
L-18___ ___________ _ _______ 17 
L-049, L-649, L-749______________________ 87 
L-I049 series ________ -______ 96 
M-202_____ 53 
M-404 ______________________ .__ 53 
Viscount 700 series_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 53 

Corresponding 
number of 

exits author
i:1;ed for pas
senger use 

4 
9 
4 
6 
6 
4 
5 
5 
7 

11 
3 
7 
9 
6 
7 
7 

*The DC-6A, if converted to a passenger transport configuration, will be governed by the 
maximum number applicable to the DC-6B. 

This regulation supersedes Special Civil Air Regulation No. SR-389A 
as amended by Amendment No.1 and shall remain effective until super
seded or rescinded by the Board or the Administrator of the Federal 
Aviation Agency, as appropriate. 



AMENDMENT I TO SPECIAL CIVIL AIR REGULATION NO. SR-389B 

Effective: September 11, 1959 
Adopted: September 11, 1959 

Emergency Exits for Airplanes Carrying Passengers for Hire 

Special Civil Air Regulation No. SR-389B, adopted by the Civil Aero
nautics Board on December 24, 1958, and effective January 30, 1959~ speci. 
fied in part that no large airpJane while carrying passengers for hire 
shaH he operated with occupants in excess of the number permitted by 
applying the provisions of section 4b.362 (a), (b), and (c) of Part 4b 
of the Civil Air Regulations as amended by Amendment 4b-5 effective 
April 9, 1957, except for those airplanes listed in the table in SR-389B. 
Special Civil Air Regulations SR-389A, which preceded SR-389B, con
tained a similar provision but referred to Amendment 4b-4 effective De
cember 20, 1951. The effect of SR-389B was to apply the current Part 
4b exit requirements referenced in SR-:389A. 

A review of the history of the development of SR-389B indicates 
that such retroactive application of curreni Part 4b requirements was 
included inadvertently and that it would impose an unnecessary burden 
on the operators of certain airplanes. SR-389B is therefore being 
amended to eliminate this retroactive provision. 

Since this amendment impo~es no additional burden on any person, 
notice and public procedure hereon are unnecessary, and the amendment 
is made effective immediately. 

In consideration of the foregoing, Paragraph 1 of Special Civil Air 
Regulation No. SR--.'389B is hereby amended to read as follows, effective 
September 11, 1959. 

1. Contrary provisions of the Civil Air Regulations notwithstanding. 
no large airplane (more than 12,500 pounds maximum certificated take-off 
weight) type certificated under Civil Air Regulations effective prior to 
April 9, 1957, while carrying passengers for hire, shaH be operated with 
occupants in excess of the number permitted by applying the provisions 
of section 4b.362 (a), (b), and (c) of Part 4b of Civil Air Regulations 
as amended by Amendment 41>-4 effective December 20, 1951, except that 
airplane types listed in the following table may be operated with the 
listed maximum number of occupants (including all crew members) and 
the listed corresponding number of exits (including emergency exits and 
doors) heretofore approved by the Administrator for the emergency egress 
of passengers. 
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SPECIAL CIVIL AIR REGULATION NO. SR-392C 

Effective; 
Adopted: 
Puhlished: 

Fehruaty3, 1962 
January 30, 1962 
February 3, 1962 
(27 F.R. 1(08) 

Facilitation of Experiments With Exterior Lighting Systems 

Special Civil Air Regulation No. SR-392B, adopted on February 25, 
1957, permits experimentation with exterior lighting systems. which do 
not comply with the standards prescribed in the Civil Air Regulations, 
on aircraft with standard airworthiness certificates. Several conditions 
are imposed to insure that the number of aircraft engaged in the experi. 
ments is reasonably limited; that the experimental exterior lights are in 
fact installed for bonafide experimentation; and that the results of such 
experimentation become generally avaiJable. This special regulation ex
pires on February 25, 1962. 

In a notice of proposed rule making contained in Draft Release No. 
61-27 and published in the Federal Register, December 23, 1961 (26 F.R. 
12294), the Agency gave notice that it has under consideration the ter
mination of SR-392B and requested comments from interested persons 
concerning this matter. In response to such request, the Agency has 
received numerous reports, arguments and other evidence. How:ever, the 
volume of the comments received is such that there is not sufficient time 
remaining to review and evaluate such comments prior to the termination 
of SR-392B. Therefore. in order to afford the Agency the opportunity to 
fully consider aU the relevant matter presented and to take whatever 
additional rule making action that may be indicated, it is necessary to 
extend the termination date of SR-392B to June 25. 1962. 

Since this regulation continues in effect the provisions of the previous 
regulation and imposes no additional burden upon any person, compliance 
with the notice and public procedure provisions of the Administrative 
Procedure Act is unnecessary and good cause exists for making this reg
ulation effective on less than 30 days' notice. 

In consideration of the foregoing, the following Special Civil Air 
Regulation is adopted to become effective on February 3, 1962: 

Contrary provisions of the Civil Air Regulations notwithstanding. 
experimental exterior lighting equipment which does not comply with 
the relevant specifications contained in the Civil Air Regulations may. 
subject to the approval of the Administrator, be installed and used on 
aircraft for the purpose of experimentation intended to improve t'xterior 
lighting for a period not to exceed six months: Provided, That 

(1) The Administrator may grant approval for additional periods 
if he finds that the experiments can be reasonably expected to contribute 
to improvements in exterior lighting; 
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(2) Not more than 15 aircraft possessing a U.S. certificate of air
worthiness may have installed at anyone time experimental exterior light
ing equipment of one basic type; 

(3) The Administrator shall prescribe such conditions and limitations 
as may be necessary to insure safety and avoid confusion in air navigation; 

(4) The person engaged in the operation of the aircraft shall disclose 
publicly the deviations of the exterior lighting from the relevant specifica
tions contained in the Civil Air Regulations at times and in a manner 
prescribed by the Administrator; and 

(5) Upon application for approval to conduct experimentation with 
exterior lighting, the applicant shall advise the Administrator of the 
specific purpose of the experiments to be conducted; and, at the con
clusion of the approved period of experimentation, he shall advise the 
Administrator of the detailed results thereof. 

This regulation supersedes Special Civil Air Regulation No. SR-a92B 
and shall terminate June 25, 1962, unless sooner superseded or rescinded. 

CA~t 40 
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SPECIAL CIVIL AIR REGULATION NO. SR-392D 

Effective: 
Adopted: 
Published: 

June 25, 1962 
June 22, 1962 
June 26, 1962 
(27 F.R. 5979) 

Display of Experimental Exterior Lighting Systems Approved far Use on Aircraft 

Special Civil Air Regulation No. SR-392B, adopted on February 25, 
1957, and superseded by SR-392C on February 3, 1962, permitted experi
mentation with exterior lighting systems that did not comply with the 
standards prescribed in the Civil Air Regulations on aircraft with stand
ard airworthiness certificates. Several conditions were imposed to insure 
that the number of aircraft engaged in the experiments was reasonably 
limited; that the experimental exterior lights were in fact installed for 
bona fide experimentation; and that the results of such experimentation 
became generally available. 

In a notice of proposed rule making contained in Draft Release No. 
61-27 and published in the Federal Register, December 23, 1961 (26 F.R. 
12294), the Agency gave notice that it had under consideration the termi· 
nation of SR-392B, which was then in effect, and requested comments 
from interested persons. However, the nature of the comments received 
was such that there was not sufficient time remaining, before the Febru
ary 25, 1962, termination date specified in SR-392B, for their proper review 
and evaluation. To provide the time needed. the Agency adopted SR-392C 
which superseded SH-392B without revision other than extension of the 
termination date from February 25, 1962, to June 25, 1962. 

On April 3, 1962, the Agency convened a pUblic conference (previously 
annllunced by a notice of conference dated February 12, 1962) to give 
persons interested in SR-392C an opportunity to supplement their written 
comments with oral presentations, to make additional evidence available. 
and to participate in direct discussions with government.industry tech
nical people in the aircraft lighting field. 

From a study of all comments made on the issue. those who support 
the need for an extension of SR-392C contend essentially as follows: (1) 
Experimental lighting systems now operating under SR-392C are more 
effective than the system prescribed in the Civil Air Regulations j (2) much 
money and time has been invested in the experiments, which would be 
wasted if SR-392C were terminated; (3) extension would continue grass
roots cooperation between experienced FAA inspectors and inventors, and 
stimulate inventive initiatives; (4) unrestrictive field testing would insure 
reliability of new lighting equipment by exposing it to actual service con
ditions; (5) a new lighting concept cannot attract financing, or interest 
manufacturing management, unless its sales potential is established by 
flight demonstrations to prospective customers; and (6) there is no satis
factory alternative to extension of SR-392C. 

After more than 10 years of experimentation under the provisions 
of SR-392C and predecessor special regulations, the evidence supporting 
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the contention that various experimental lighting systems surpass the 
standard system now prescribed in the Civil Air Regulations remains 
inconclusive. For the most part. reports submitted by experimenters con
tain subjective evaluations of proposed systems without the use of experi
mental controls to insure a valid basis for comparison. Tests and studies 
conducted by the Navy Department and by the Agency's National Aviation 
Facilities Experimental Center have not corroborated the advantages 
claimed by private experimenters for their respeetive systems. 

rI'he experiments were no doubt expensive and time-consuming, but 
the persons who undertook them did so voluntarily and with no assurance 
of success. In any ease, the costs incurred in such experiments do not 
justify the indefiniteJy prolonged dispJay of experimental lighting sys
tems, since these systems necessarily introduce some degree of ambiguity 
and confusion in night operations. 

Termination of SR-392C would not prevent further lighting experi
mentation since such experiments could still be performed under the 
terms of an experimental airworthiness certificate. There appears to be 
no reason why cooperation between FAA inspectors and inventors would 
necessarily diminish if further lighting experiments were conducted only 
on that basis. 

The point that unrestricted field testing insures reUability of experi
mental lighting equipment is largely irrelevant since the objective of 
SR-392C was to facilitate experiments with new lighting concepts rather 
than to achieve component reliability_ Component technology is not in 
question; and. in any case, there is no evidence that unusual problems 
exist. Further, reliability can be attained to a large extent by laboratory 
tests in a simulated environment, a practice which has worked satisfac
torily in the past. 

It may be true that the privileges granted by SR-392C (as opposed 
to the generally more restrictive terms of experimental airworthiness 
certificate-'S) make it easier to finance new lighting concepts, but similar 
privileges are not granted to those who experiment with aircraft in other 
ways. This preference for one class of experimenters over all other 
classes has not been justified in terms of safety improvements achieved 
to date. 

Reasonable alternatives to SR-392C are, in fact, open to experimenters. 
Experiments may be conducted under the terms of an experimental air
worthiness certificate; and the Agency's well-equipped experimental facili
ties, with trained personnel, are now available for cooperative evaluation 
of new lighting concepts developed by inventors. 

For these reasons, the Agency concludes that the arguments offered 
in support of an extension of SR-392C are not persuasive; and SR-392C 
will not be continued in effect beyond June 25, 1962. However, the Agency 
believes that a reasonable transition period of not less than one year 
should be established. This would permit 6 months for completion of 
experiments begun before June 25, 1962, the maximum period of experi
mentation permitted under SR-392C without special permission, and 
would allow not less than an additional 6 months for airplane modifica
tions that may be necessitated by the termination of experimentation 
hereunder. 

CAM 40 
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The various experiments which were conducted under the provisions 
of SR-392C and predecessor specia,1 regulations, although inconclusive, 
have, nevertheless, helped to crystallize the Agency's position on the need 
for revisions of the currently effective exterior lighting regulations. 
Therefore, a proposed rule concerning these requirements is under study 
by the Agency. If rule making action is initiated as a result of this study, 
it may ultimately affect some of the details of the lighting systems now 
required to be installed on aircraft. Moreover. if such rule making action 
is initiated it may not be completed before December 25, 1962. In such 
case, a requirement to accontplish the necessary modifications within one 
year after the termination of SR-392C, i.e., by June 25, 1963, may not 
provi~e the operator with a period of 6 months in which' to accomplish 
the modifications, if any, required by the regulation. 

In order to permit an adequate transition period for the accomplish. 
ment of any necessary modifications, this regulation permits the current 
experimental lighting systems to be used until June 25,1963, Or 6 months 
after completion of the proposed rule making action in regard to exterior 
lighting systems. whichever date is later. If, however, the Agency finds 
at the conclusion of its studies that rule making action will not be adopted 
an appropriate notice thereof will be issued and published in the Federal 
Register. In such case this regulation also permits the experimental 
lighting systems to be used until June 25, 1963, or 6 months after such 
notice is published in the Federal Register, whichever date is later. 

In consideration of the foregoing, the following Special Civil Air 
Regula.tion is adopted to become effective on June 25, 1962: 

Contrary provisions of the Civil Air Regulations notwithstanding, 
experimental exterior lighting systems which do not comply with the Civil 
Air Regulations, and which were installed for the purposes of experi
mentation on aircraft with standard airworthiness certificates under the 
provisions of SR-392B or SR-392C, may be displayed until: 

(1) 6 months after the date of pUblication in the Federa,l Register 
of either 

(i) revised standards adopted by the Agency for exterior lighting 
systems, or 

(il) a notice that rule making action to revise such standards will 
not be adopted by the Agency; or 

(2) Jy:ne 25, 1963, if later than that specified in paragraph (1). 
This Special Civil Air Regulation shall remain in effect until super

seded or rescinded. 

(Rev. 9/15/62) 
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SPECIAL CIVIL AIR REGULATION NO. SR-395A 

Effective: February 20, 1955 
Adopted: February 17, 1955 

Authorization for Air Taxi Operators to Conduct Operations Under the Provisions of 
Part 42 of the Civil Air Regulations-Extension of Expiration Date for Air Taxi 
Operator Certificates 

On January 11, 1952, the Board adopted Special Civil Air Regulation 
SR-378, which provided that air taxi operators as defined in section 298.1 
(a){2) of Part 298 of the Board's Economic Regulations, shall be certifi
cated and shall conduct operations in accordance with the applicable pro
visions of Part 42 of the Civil Air Regulations. Subsequently, on June 1, 
1953, the Board adopted currently effective Special Civil Air Regulation 
SR-395, which superseded SR-378 and provided that air taxi operator cer
tificates should continue in effect until the termination of the economic 
exemption authority contained in Part 298, namely, until February 20, 
1955. On December 21, 1954, the Board issued a notice of proposed rule
making (Economic Regulations Draft Release No. 71), which proposed to 
delete the economic exemption authority termination date of February 
20, 1955, which existed in Part 298. This proposal would have put the ex
emption authority granted to air taxi operators on a permanent basis. 

The Board concurrently with the issuance of this Special Civil Air 
Regulation is extending the exemption authority contained in Part 298 
pending a final determination as to the proper economic limitations which 
should be imposed on air taxi operators. It appears certain, however, 
that some form of economic exemption authority for air taxi operators 
will be continued on a permanent basis. It therefore is desirable to ex
tend Special Civil Air Regulation SR-395 to provide for such operations. 

Part 42 of the Civil Air Regulations is presently undergoing revision. 
This proposed revision would make Part 42 applicable solely to large air
craft; and it would be necessary to prepare a new Part for the certification 
and operation of small aircraft (air taxi operators). Revised Part 42 and 
proposed regulations to cover air taxi operations are presently being pre
pared in draft release form, and it is estimated that they will be adopted 
by the Board for circulation as a notice of proposed rule-making in the 
near future. I"or this reason, Special Civil Air Regulation SR-395 is 
being extended until such time as a new permanent Part, covering the 
certification and operation of small aircraft, becomes effective. Notice of 
this extension was published in the Federal Register on January 19, 1955 
at 20 F .R. 422. 

Interested persons have been afforded an opportunity to participate 
in the making of this regulation, and due consideration has been given to 
all relevant matter presented. Since this regulation imposes no additional 
burden on any person, it may be made effective without prior notice. 

In consideration of the foregoing, the Civil Aeronautics Board hereby 
makes and promulgates the following Special Civil Air Regulation, effec
tive February 20,1955: 
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Notwithstanding the provisions of Parts 40 and 41 of the Civil Air 
Regulations, any air taxi operator as defined in section 298.1(a)(2) of Part 
298 of the Board's Economic Regulations shall be certificated and shall 
conduct operations in air transportation in accordance with the provisions 
of Part 42 of the Civil Air Regulations: Provided. That any air carrier 
,operating certificate issued for air taxi operations which is in effect on, or 
issued after, the effective date of this regulation shall remain in effect until 
the expiration of this special regulation, unless such certificate is sooner 
surrendered, suspended, or revoked: 

This regulation supersedes Special Civil Air Regulation SR-395 and 
shall remain in effect until such time as new air taxi certification and 
operation rules become effective. unless sooner terminated or reseinded 
by the Board. 
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SPECIAL CIVIL AIR REGULATIONS NO. SR-40S 

Effective: June 14, 1954 
Adopted: June 14, 1954 

Crew Flight Time Limitations for Certain Transcontinental Nonstop Operations 

By application filed on May 6, 1954, American Airlines, Inc. petitioned 
the Board to grant it a waiver of section 40.320(b) of the Civil Air Regula
tions to enable it to continue nonstop transcontinental operations. Peti
tions seeking sUbstantially the same relief were subsequently filea by 
United Air Lines and by Trans World Airlines. Interested parties were 
given an opportunity to file written comments with respect to the several 
petitions, and oral argument was heard by the Board on May 25, 1954. 

For a more complete description of the procedural steps leading to 
this action, of the considerations which have moved the Board in respect 
thereto, and of the reasons for the limitations thereon, reference is made 
to the opinion of the majority of the Board issued concurrently herewith, 
which is incorporated herein as though set forth in full. 

Interested parties have been afforded an opportunity to participate 
in the making of this regulation, and due consideration has been given to 
all relevant matter presented. 

In consideration of the foregoing, the Civil Aeronautics Board hereby 
makes and promulgates the following Special Civil Air Regulation, effec
tiveJune 14,1954: 

Notwithstanding the requirements of section 40.320(b) of the Civil Air 
Regulations, air carriers in the conduct of scheduled transcontinental 
nonstop flights, may schedule flight crew members for more than eight 
but not more than ten hours of continuous duty aloft without an inter
vening rest period; Provided thut, the flight is conducted in pressurized 
airplanes with a flight crew of at least two pilots and a flight engineer. 
This regulation shall apply only to scheduled transcontinental nonstop 
('.perations, and shall terminate with the effective date of any final action 
taken by the Board in respect of Draft Release No. 54-16 (Flight Time 
Limitations for Long Distance Scheduled Interstate Operations, published 
in the Federal Register on June 4, 1954, p. 3307). 
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INTERPRETATION OF SPECIAL CIVIL AIR REGULATION SR-405 

Adopted: June 23, 1954 

Crew Flight Time Limitations for Certain Transcontinental Nonstop Operations 

On June 14, 1954, the Board, after notice to interested persons and re
ceipt of comment and oral argument, promulgated Special Civil Air Regu
lation SR-405. By this regulation air carriers were permitted, in the con
duct of scheduled transcontinental nonstop flights, to schedule flight crew 
members for more than eight but not more than ten hours of continuous 
duty aloft without an intervening rest period. By petition filed June 16, 
1954, the Air Line Pilots Association has requested the Board to recon· 
sider this action. 

The Board by order issued concurrently herewith has denied the 
petition of the Air Line Pilots Association, but because that petition raised 
certain questions with respect to the Board's intent in promulgating SR-
405, the Board considers it desirable and in the public interest to issue this 
interpretation of that regulation. 

The Board in issuing SR-405 did so because it was convinced that the 
transcontinental nonstop operation was, if anything, safer than a sched· 
uled one or two stop flight over the same route, and that the additional 
flight time which the pilots might be required to put in on any given day 
would not so decrease their piloting effeetiveness that safety would be 
adversely affected at any time during the flight. In arriving at its con
clusion the Board had in mind the fact that a twelve-hour maximum flight 
time limitation has been in effect in overseas and international operations 
for several years, and that the Board has had no evidence that this latter 
rule has adversely affected the safety of the operations covered. For a 
more complete description of the considerations whieh impelled the Board 
to take this action, reference is made to the opinion published with the 
regulation. 

At the same time, the Board, bearing in mind the rule-making proeeed· 
ing initiated by it on May 28, 1954, to consider an increase in the flight time 
limitations from eight to twelve hours for certain operations within the 
continental United States and any related limitations, did not wish to 
anticipate or otherwise prejudice its action therein. Consequently in 
issuing the Special Civil Air Regulation, the Board cireumscribed it with 
eertain safeguards which mayor may not prove to be appropriate to the 
final rule which may corne out. These safeguards include an extension 
to no more than ten hours of scheduled flight time, rather than the twelve 
hours which are applicable in the overseas and international rules and 
which are contained in the notice of proposed rule-making above referred 
to. Moreover, the limitation was imposed that the airplanes on which 
crews were so scheduled must be pressurized. It was reeognized that 
sound operational practices could not guarantee that flight crews will 
not be required by force of circumstances to fly oceasionally more than 
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ten hours. However, it was the Board's intention that only circumstances 
beyond the carrier's power to control should bring such a situation about. 
Thus, the Board does not expect that carriers will make substitution in 
equipment, unless that equipment itself is capable under normal condi
tions of making the trip concerned nonstop and within the ten-hour period. 

In SR-t05 the Board used the words "may schedule flight crew mem
bers for more than eight but not more than ten hours of continuous duty 
aloft ' .... ithout an intervening rest period". This phraseology parallels 
that used in flight time limitations in the Civil Air Regulations, and con
sistently therewith, must be held to mean that the crew members may 
lawfully be assigned to a trip which is scheduled to be and on the average 
is completed within the prescribed maximum time. However, individual 
flights may exceed the limit, in which case the crew is normally expected 
to remain on duty. Obviously. it is possible that unexpected circum
stances, such a.<; mechanical interruptions requiring landings en route, 
may so delay the flight that it would be unsafe for the crew to continue 
on to final destination without SOme rest. In such circumstances, it is 
not only the cre' .... 's privilege to refuse to continue the flight, but its duty 
to do so. Section 43 . .12 of the Civil Air Regulations specifically prohibits 
a pilot from operating an aircraft during a period of known physical 
deficiency, and a temporary impairment produced by extreme fatigue 
comes "ithin the terms of that section. Moreover, this rule is confirmed 
by the provisions of section 40.391(a), which provides that "No aircraft 
shall be coutinued in flight toward any airport to which it has been dis
patched \1'hen, in the opinion of the pilot in command or the aircraft 
dispatchei', the flight cannot be completed with safety, unless in the opin
ion of the pilot there is no safer procedure", 

The fact that landings are made in the course of a scheduled trans
continental nonstop flight ,,,ill not operate to cut back the allowable sched
uled flight time from ten to eight hours, provided that the landings are 
made for reasons of safety of the flight or of those on board. Any stop 
for a traffic purpose, however. would take the flight out of the class cov
ered by the special regulation, and the general eight·hour rule would 
apply. 

If a mechanical difficulty shOUld arise in the course of a transconti
nental nonstop flight, and the captain elects to return to the point of 
departure, SR-405 does not prohibit the same crew from taking fhe flight 
out again, even after a delay of several hours, just as would be possible 
under the regular eight-hour rule. However, as stated above. if the cap
tain believes that the flight cannot be completed with safety because of 
his fatigued condition or that of other members of the crew, his obligation 
is not to proceed. 

SR-t05 contains two conditions which must be met on every flight 
covered by its terms. These conditions are that the particular airplane 
be pressurized and that it be manned by at least two pilots and a flight 
engineer. The Board construes the word "pressurized" as requiring that 
the pressurization system be operative at the time of commencement of 
the flight. 

While theoretically any number of unscheduled landings for safety 
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purposes may be made, it is expected that the great majority of trans
continental flights covered by SR-405 will be made nonstop, that more 
than one stop will be necessary in only rare instances, and that more 
than two such stops on any scheduled nonstop flight would be presump
tive of such operational irregularity as to require investigation by the 
Administrator. 

Neither SR-405 nor any other provision of the Civil Air Regulations 
imposes an absolute limitation on the total continuous duty time, in
cluding both time in the air and on the ground, of any member of the 
flight crew. Because of the nonstop nature of the operation, however, 
the total continuous on.duty time of the crew will regularly be lesS than 
on a number of flights operated by the airlines under the eight.hour rule 
for years. In the rare instance where unforeseen difficulties require land
ings en route, with a substantial extension of on·duty time, the pilot's 
honest judgment of his own and his crew's physical condition will be an 
adequate guarantee that the flight will be conducted safely. 

In considering the application of SR-405, it is to be noted that section 
40.353 requires that in establishing operations schedules the air carrier 
take into account certain operating conditions pertinent to the deter
mination of total time of any particular scheduled flight. It is the duty 
of the Administrator, on the basis of all available information, to deter
mine whether the air carrier has in fact correctly assessed pertinent 
operating conditions. In the event the Administrator finds that adequate 
assessment of such operating conditions has not been made, it is e"pected 
that he will take appropriate action to cause revision of such operations 
schedules. 
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SPECIAL CIVIL AIR REGULATION NO. SR-406C 
Effective: July I, 1956 
Adopted: June 28, 1956 

Application of Transport Category Requirements to C-46.Type Airplanes 

On June 30, 1954. the Civil Aeronautics Board adopted Special Civil 
Air Regulation No. SR-406, effective July 1, 1954, which provided for the 
modification and operation of C-46 type airplanes in passenger service. 
On June 7, 1955, the Board adopted Special Civil Air Regulation No. SR-
406A, effective June 7,1955, which added certain substantive and clarifying 
amendments to SR-406. On March 30, 1956, the Board adopted Special 
Civil Air Regulation No. SR-406B, effective April 1.1956, which extended 
the date for modification of C-46 airplanes in passenger service from April 
1, 1956, to July 1, 1956. The preamble material of these three Special Civil 
Air Regulations is incorporated herein by reference. 

SR-406B provided only temporary relief from those provisions of 
Special Civil Air Regulation No. SR-406A which prevented the use of C-46 
airplanes in passenger operations under Part 42 of the Civil Air Regu
lations on and after April I, 1956, unless recertificated in accordance with 
the regulation. In SR-406B, the Board indicated that subject to persua
sive reasons for failing, type certification had to be accomplished before 
July 1, 1956, and that, within the effective period of the regulation, the 
Board would determine a later end effective date by which recertification 
of these airplanes in the transport category must be completed. It was 
expressly stated that the later end effective date for recertification 
would depend on a bona fide showing of meeting the type certification 
req uirements. 

Since the adoption of Special Civil Air Regulation No. SR-406B, two 
type certificates have been issued under its provisions and one applica
tion for a type certificate has been received although complete data have 
not been submitted to the Civil Aeronautics Administration as of the 
date of adoption of this regulation, SR-406C. 

In adopting SR-406B, the Board anticipated obtaining a schedule of 
modification of C-46 airplanes from the applicants for type certification. 
In its attempt to obtain this information, not only has the Board not 
received such a schedule, but has been advised that only a comparatively 
few operators have actual contractual agreements with holders of type 
certificates to accomplish the required modification. 

The Board has previously stated that a final compliance date for 
modification would depend on a bona fide showing that the aircraft cer
tification requirements will be met in the reasonably near future. How
ever, in the absence of such a showing by more than a few operators, 
the Board must establish an end compliance date without the benefit of 
any complete and detailed modification schedules. In the only formal 
request for an extension of the effective date of these regulations which 
the Board has received, it is indicated that required modifications are 
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expected to be completed by January 1, 1957. No other information avail
able to the Board indicates that this is not a reasonable end effective 
date; therefore, January 1, 1957, is hereby established as the date when 
recertification is required. 

Since October 1, 1955, the Administrator has been authorized to per
mit the continued operation of C-46 aircraft in passenger service on a 
showing by operators that "genuine and diligent efforts" have been made 
to accomplish the required modifications. In the light of the fact that 
there now exist at least two persons possessing type certificates on the 
basis of which such modifications may be made, there no longer appears 
to be any reason for not requiring the showing of a firm contract between 
the operator and the holder of such a type certificate indicating that the 
required modifications will be completed prior to January 1, 1957, prior 
to such operations. Accordingly, this Special Civil Air Regulation con
tains a requirement that before the Administrator is authorized to con
tinue to permit operation of C-46 airplanes in passenger service, between 
July 1.1956, and January 1, 1957, there must be a showing by the operator 
that he has a firm contract with the holder of a type certificate to com
plete modifications prior to January 1. 1957. except that the Administrator 
may authorize during the period July 1, 1956. through July 15.1956, such 
operations without a showing of such firm contract where the Adminis
trator has previously permitted such operations based on genuine and 
diligent efforts to complete the required modifications. In other words, 
the Administrator may authorize continued operations of C-46 airplanes 
in passenger service from July 1, 1956, to July 16. 1956. where he has 
previously given such authority. However, on and after July 16, 1956, 
the Administrator may authorize such continued operations only upon 
a shOwing by the operator that he has a firm contract with the holder 
of a type certificate to complete modifications prior to January 1, 1957. 

As stated hereinbefore, all the preamble material pertinent to the 
application of transport category requirements to C-46 type airplanes 
appearing in SR-406, SR-406A, and SR-406B is incorporated herein by 
reference. However, in order to obviate any possible confusion as to 
which specific regulations are presently applicable to accomplish the 
recertification of the C-46 in passenger service. all such regulations are 
included in this Special Civil Air Regulation. 

Since this regulation continues in effect the same rules as are presently 
applicable to C-46 type airplanes, with the exception of the compliance 
date listed herein, without diminution in safety standards, and since it 
would be in the public interest to prescribe rules to become effective on 
July I, 1956. to permit the continuation of operation of C-46 type air. 
planes in passenger service, the Board finds that omission of notice and 
public procedure is not contrary to public interest and that good cause 
exists for making this regulation effective on less than 30 days' notice. 

In consideration of the foregoing, the Civil Aeronautics Board hereby 
makes and promulgates the following Special Civil Air Regulation, effec
tive July 1,1956: 

1. Contrary provisions of the Civil Air Regulations notwithstanding 
(in particular the provisions of section 42.15(b) of Part 42), C-46 air
planes may be used in passenger operations conducted under Part 42 
of the Civil Air Regulations. Such airplanes shall be operated in accord-
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ance with section 42.15(a) of Part 42 and the provisions of this special 
regulation. 

2. C-46 type airplanes, when used in passenger operations in accord
ance with paragraph 4 of this regulation, shall not be operated at weights 
exceeding those which are demonstrated to the Administrator will allow 
compliance with the performance requirements of Part 4b, except that 
in determining the maximum take-off weight, such weight shall be limited 
only to a value at which the airplane has a rate of climb equal to 0.035 
V.1

2 in the take-off configuration at sea level with the landing gear re
tracted but with the propeller of the inoperative engine feathered rather 
than wind milling. 

3. Provisionally, pending a determination by the Administrator of 
the weights at which C-46 airplanes will meet the standards prescribed 
by paragraph 2 of this regulation, the maximum take-off weight of such 
airplanes, when used in the manner herein referred to, shall not exceed 
44,300 pounds: Provided, That in the case of C-46 airplanes equipped with 
Hamilton Standard propellers with blades Model Number 6419A-9 or 
approved equivalent which have been clipped in accordance with speci
fications approved by the Administrator, such provisional maximum 
weight shall be increased by 1,000 pounds until such time as the Admin
istrator shall have determined by suitable tests another value to cor
respond to the additional efficiency obtainable by the use of such pro
pellers, and thereafter by such other value. 

4. The Administrator of Civil Aeronautics may authorize continued 
operation of C-46 airplanes in passenger service in accordance with para
graphs 2 and 3 of this regulation until January 1, 1957. if he finds that 
the applicant for such authorization has a bona fide, firm contract with 
the holder of a type certificate indicating that the required modifications 
will be completed prior to January 1, 1957, except that the Administrator 
may authorize during the period July 1, 1956, through July 15, 1956. such 
continued operation without a showing of such firm contract where the 
Administrator has previously permitted such operations based on genuine 
and diligent efforts to complete the required modifications. Such type 
certificate shall indicate that it meets the transport category requirements 
of Part 4b of the Civil Air Regulations in effect on July 20, 1950, with the 
exceptions authorized in SR-406A. 

5. On and after July 1. 1956, (except as provided in paragraph 4) C-t6 
airplanes in passenger service shall comply with the provisions of Part 
4b as in effect on July 20. 1950, except as otherwise provided hereinafter: 

a. The provisions of sections 4b.O through 4b.19 of Part 4b, effective 
May 18,1954, shall be complied with. 

b. The provisions of sections 4b.l00 through 4b.190 need not be 
complied with. 

c. The birdproof windshield requirements of section 4b.352 need 
not be complied with. 

d. The provision of sections 4b.480 through 4b.490 effective May 16, 
1953. shall be complied with in lieu of sections 4b.480 through 4b.489 
effective July 20, 1950, with the exception of subparagraph 4b.484(a)(l) 
which shall be applicable as effective July 20, 1950, and paragraph 
4b.487(e) which has no counterpart in the 1950 regulations. 
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6. On and after January 1, 1957, C-46 airplanes in passenger service 
shall be recertificated in the transport category in accordance with para
graph 5 of this regulation, and shall comply with the provisions of sections 
4b.100 through 4h.190 with the following exception: In determining the 
take-off path in accordance with section 4b.116 and the one-engine-in
operative climb in accordance with section 4b.120 (a) and (b), the propeller 
of the inoperative engine may be assumed to be feathered if there is 
installed either an approved means for automatically indicating when the 
particular engine has failed or an approved means for automatically 
feathering the propeller of the inoperative engine. 

7. In applying the provisions of paragraphs 5 and 6 of this regulation, 
where literal compliance with the requirements of sections 4h.130 through 
4b.190 of Subpart B and Subparts C. D, E, and F of Part 4b is extremely 
difficult to accomplish, and where the Administrator finds that service 
experience with the C.-46 type airplane so justifies, the Administrator may 
authorize deviations from specific details of these requirements, taking 
into account the effect of design changes. 

8. On or after January 1. 1957. C-46 airplanes in passenger service 
shall be operated in accordance with the performance operating limita
tions applicable to transport category airplanes. 

9. C-46 airplanes which comply with the provisions of paragraphs 5 
and 6 of this regulation may be used in passenger operations conducted 
under the provisions of Parts 40 and 41 provided they are operated in 
accordance with paragraph 8. 

10. This Special Civil Air Regulation supersedes Special Civil Air 
Regulation SR-406B. 
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SPECIAL CIVIL AIR REGULATION NO. SR-411B 

Effective: June 30, 1962 
Adopted: June 29, 1962 
Published: July 4,- 1962 

(27 F.R. 6321) 

Operation of Certain Transport Category Airplanes in Cargo Service at Increased 
Zero Fuel and Landing Weights 

The Federal Aviation Agency published as a notice of proposed rule 
making (27 F.R. 3890) and circulated as Civil Air Regulations Draft 
Release No. 62-18 dated April 19, 1962, a proposed Special Civil Air Regu
lation to permit certain transport category airplanes to be operated in 
cargo service at increased zero fuel and landing weights. The proposed 
regulation was intended to supersede Special Civil Air Regulation No. 
SR-411A, which contains a termination date of June 30, 1962. 

Trial operations of cargo airplanes (Douglas DC-SA) at increased 
weights were first authorized in waivers issued by the Civil Aeronautics 
Board to individual air carriers. The first such waiver was issued on 
July 21, 1954. ,The weights involved were the zero fuel weight (i.e., the 
maximum weight of the airplane with no disposable fuel and oil, which 
has the effect of limiting the weight of the fuselage contents) and the 
structural landing weight. The weight increases were limited to not more 
than 5 percent of the zero fuel weight approved for passenger operations, 
and their use was made contingent upon certain findings by the Admin
istrator of Civil Aeronautics and upon certain conditions of operation, 
inspections, and reporting. Authorization of the trial operations was pred
icated on the premise that such operations could eventually lead to the 
establishment of a sound basis for differentiating between standards for 
passenger and cargo air carrier operations. Based upon the trial opera
tions under the waivers~ the Board determined that a more extensive 
background of operating experience was necessary. This led to the pro
mulgation of Special Civil Air Regulation No. SR-411 (20 F.R. 4765) which 
permitted any number of any type of transport category airplane to be 
operated by any air carrier at increased weights in cargo service. 

From the data submitted by the operators in accordance with SR-411, 
the Board concluded that the scope of operations under SR-411 had been 
such that substantiation of the conditions for these operations for inclu
sion in the regulations on a permanent basis would entail a long-range 
program. ,The Board, therefore, extended the trial operations by adopt
ing SR-411A on June 28, 1957 (22 F.R. 4684), with a tel'mination date of 
June 30, 1962. 

SR-411A is applicable to airplanes certificated under the transport 
category airworthiness requirements effective before March 13, 1956. The 
applicability was so limited because the Board believed it advisable to 
gain some experience with the airplanes certificated under the provisions 
of Part 4b effective on and after March 13, 1956, at the norma-l transport 
category weights before permitting such airplanes to operate at increased 

(Rev. 9/15/62) 

123 



124 APPENDIX 

weights. In arriving at this conclusion, the Board took into consideration 
the new concept of structural design requirements as wen as other related 
changes in these requirements which were introduced in Part 4b on 
March 13. 1956. 

As the preambles to both SR-411 and SR-411A indicated, the purpose 
in permitting the trial operation of transport category airplanes in cargo 
service at the arbitrary increased zero fuel and landing weights was to 
determine through operating experience whether the conditions governing 
the trial operations would provide a sound basis for establishing future 
standards for airplanes in cargo operations at increased weights. During 
the approximately seven years that these trial operations have been eon" 
ducted, a substantial amount of data has been amassed concerning the 
airplanes approved for operation under these Special Civil Air 
Regulations. 

The data submitted and the operating experience gained under SR-4U 
and SR-411A indicate that the airplanes approved for and operated at 
the increased weights can continue to be operated at such increased 
weights under certain conditions without adverse effect upon the safety 
of such airplanes. The inspection reports submitted by the operators 
under SR-411 and SR-4l1A have not indicated any serious structural dif
ficulties resulting from operation at the increased weights. The service 
history of these airplanes with respect to fatigue cracks and other damage 
is similar to that for airplanes of the same type operated in passenger 
service. Furthermore, cargo operators have expressed a need to continue 
operation of these airplanes at the increased weights in their cargo opera
tions. Therefore, Draft Release 62-18 proposed to extend the provisions 
of SR-4l1A indefinitely to the types of airplanes that have been qualified 
and operated at such weights. However, the proposal did not specify 
the particular models of the various types approved for increased weights 
under SR-411 and SR-411A. Furthermore, it has subsequently been de
termined that the L-1649A airplane as modified under supplemental type 
certificate SA 4-1402 has been approved for operation and has been oper
ated under the provisions of SR-4l1A. While the application for the type 
certificate for this airplane was filed in 1955, the manufacturer elected 
to comply with the later requirements of Part 4b rather than those in 
effect at the time of his application for type certificate. SubseqUently, a 
supplemental type certificate was issued covering a modification to this 
airplane based on a demonstration of compliance with the requirements 
in effect on the date of the application for the type certificate for the air
plane. Since this modified airplane was certificated in accordance with 
the provisions of Part .th. effective prior to March 13. 1956. it is included 
in the airplanes permitted to be operated under the terms of this special 
regulation. 

One of the comments received in response to Draft Release 62-18 
expressed opposition to the proposed indefinite extension of SR-4l1A on 
the grounds that there should be one set of safety standards for the 
design and operation of all transport category airplanes without regard 
as to whether the airplane is used for the carriage of cargo or passengers. 
In this respect, it should be noted that the airplanes covered under this 
regulation are the airplanes which have been operated for the carriage 
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of cargo at the increased weights without any adverse effect on safety, 
and that the special inspections conducted by the operators have not indi
cated any serious structural problems with respect to these airplanes 
operated at the increased weights as compared with airplanes operated 
in passenger operations. Furthermore, this regulation requires opera
tors to continue these special inspections. Consequently, the Agency does 
not believe that it would be justified in arbitrarily terminating the 
authorization to operate such airplanes at the increased weights. 

On the other hand. the majority of the comments received in I'esponse 
to Draft Release 62-18 concurred in the proposed regulation and at the 
same time recommended that various airplanes other than those covered 
in the proposal be permitted to operate in cargo service at the arbitrary 
increased weights. Numerous and detailed arguments have been pre
sented in support of these recommendations for broadening the scope 
of the proposal. However. these recommendations require consideration 
of matters which go beyond the scope of the proposed regulation, and there 
is not sufficient time remaining prior to the expiration of SR-411A for 
the necessary evaluation of such matters. Therefore, the regulation is 
being adopted substantially as proposed and further study will be given 
to such recommendations insofar as they might indicate a need for addi
tional rule making action on this matter. 

In view of the foregoing, the special regulation set forth hereinafter 
permits only those airplane types and models which were approved for 
trial operations under SR-411 and SR-411A to be used in the carriage of 
cargo with the arbitrary increased weights. 

This regulation relaxes the provisions of SR-4llA to the extent that 
it also applies to foreign air carriers operating the specified airplanes. 
The provisions of SR-411A were made applicable only to United States 
air carriers because the conditions for the trial operations required close 
cooperation between the manufacturer, operator, and the Civil Aeronau
tics Administration during the initial technical evaluation and in the 
inspection and reporting procedures. However. since this regulation per
mits the continued use of increased weights only for those type airplanes 
previously approved for operation under SR-4l1A, for which the neces
sary data and procedures are already available, the incresed weights can 
now be made applicable to any foreign air carrier using airplanes of the 
specified types in the carriage of cargo only. 

This regulation continues the requirement contained in SR-411A that 
airplanes used by air carriers at the increased weights be operated in 
accordance with the passenger-carrying transport category operating lim
itations of Part 40, 41, or 42, as the case may be. In addition, foreign air 
carriers are permitted to operate airplanes under the authority of this 
regulation if the country of registry of the airplanes requires such air
planes to be operated in accordance with the performance operating lim
itations applicable to United States air carriers or the equivalent thereof. 
The requirement that air carriers must operate their airplanes under the 
provisions of the regulation in accordance with the passengerwcarrying 
performance operating limitations prescribed in Part 40, 41, or 42 is con
sidered necessary in the interest of safety. Therefore, in order to insure 
an equivalent level of safety for operations by foreign air carriers, it is 
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considered appropriate to permit such carriers to operate airplanes under 
the authority of this regulation only on the condition that the country of 
registry of the airplanes requires that such airplanes be operated 
in accordance with the same or equivalent performance operating 
limitations. 

This regulation also continues the requirement for special inspections, 
including the special inspections required prior to returning an airplane 
from cargo to passenger service. However, in view of the volume of data 
now available for the eligible airplane types, it no longer requires special 
reports and records be kept with respect to operations at increased 
weights. Based on experience gained under SR-411 and SR-411A, it is 
believed that intermittent cargo-passenger operations can now be per
mitted provided the special inspection is made each time the airplane is 
returned to passenger service. 

This regulation contains a proviso, similar to that which appears in 
SR-4llA, requiring a determination that any increase in the zero fuel 
and landing weights for the specified airplanes does not seriously affect 
the strength, fatigue, flutter, deformation, or vibration characteristics of 
such airplanes. While not proposed in Draft Release 62-18, the Agency 
is now of the opinion that even though such a determination has already 
been made for the increased weights presently authorized for the specified 
airplanes, such a requirement should be continued in effect to cover pos
sible modifications to these airplanes as well as further increases in the 
approved weights. Since this provision merely continues in effect a pro
vision currently applicable to the specified airplanes and imposes no addi
tional burden on any person, notice and public procedure thereon are 
unnecessary for its adoption as part of this regulation. 

Interested persons have been afforded an opportunity to participate 
in the making of this regulation, and due consider~tion has been given 
to all relevant matter presented. Since this regulation extends many of 
the provisions of a currently effective regulation which expires on June 30. 
1962, imposes no additional burden on any person, and a delay in its effec
tiveness would impose a hardship on the cargo operators, good cause 
exists for making it effective on less than 30 days' notice. 

In consideration of the foregoing, the following Special Civil Air 
Regulation is adopted to become effective on June 30,1962: 

Notwithstanding the applicable structural provisions of the Civil Air 
Regulations, any air carrier or foreign air carrier may operate, for the 
carriage of cargo only, the transport category airplanes specified in para
graph (1) of this regulation, at increased zero fuel and landing weights, 
under the conditions specified in paragraphs (2) through (6) of this reg
ulation. 

(1) Transport category airplanes certificated under the provisions of 
Part 4b, effective prior to March 13,1956, as follows: 

(a) DC-6.A, DC-6B, DC-7B, DC-7C; and 
(b) L-I049B, c. D, E, F, G, H, L-1649A when modified in accordance 

with supplemental type certificate SA 4-1402. 
(2) The zero fuel weight (maximum weight of the airplane with no 

disposable fuel and oiI) and the structural landing weight may be in
creased beyond the maximum approved in full compliance with the appli-
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cable Civil Air Regulations: Provided, That any increase in the zero fuel 
weight shall not exceed 5 percent and that the increase in the structural 
landing weight shall not exceed the amount, in pounds, of the increase in 
zero fuel weight: And provided further, That the Administrator finds 
that the increase in either such weight is not likely to reduce seriously 
the structural strength, that the probability of sudden fatigue failure is 
not noticeably increased, and that the flutter, deformation, and vibration 
characteristics do not fall below those required by the applicable Civil 
Air Regulations. All other weight limitations established in accordance 
with the Civil Air Regulations applicable to the type airplane shall apply. 

(3) Each airplane shall be inspected in accordance with the special 
inspection procedures for operations at increased weights established and 
issued by the manufaeturer of the particular type airplane and approved 
by the Administrator. 

(4) Each airplane operated by an air carrier under this regulation 
shall be operated in accordance with the passenger-carrying transport 
category performance operating limitations prescribed in Part 40. 41, or 
42. Operation of airplanes by a foreign air carrier is not permitted under 
the authority of this regulation unless the country of registry requires 
the airplanes to be operated in accordance with such performance operat
ing limitations or the equivalent thereof. 

(5) The Airplane Flight Manual for each airplane operated under 
the provisions of this regulation shall be appropriately revised to include 
the operating limitations and information required for operation with the 
increased weights. 

(6) An airplane operated at increased weights under the provisions 
of this regulation shall be inspected in accordance with the special inspec
tion procedures for return to passenger service established and issued by 
the airplane manufacturer and approved by the Administrator, befol'e it 
is used in passenger service, except as provided for the carriage of persons 
under Special Civil Air Regulation No. SR-432A. 

This regulation supersedes Special Civil Air Regulation No. SR-411A. 

(Rev. 9/15/62) 
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SPECIAL CIVIL AIR REGULATION NO. SR-420 

Effective: May 21, 1957 
Adopted: May 21, 1957 

Emergency Evacuation Equipment for DC-3.Type Airplanes 

Sections 40.173, 41.23d, and 42.24c effective November 28, 1955, require 
in part that after May 31, 1957, on all passenger-carrying airplanes, at all 
emergency exits which are more than 6 feet from the ground with the air
plane on the ground and with the landing gear extended, means shall be 
provided to assist the occupants in descending from the airplane. This 
requirement was adopted on the basis of experience which had shown that 
in certain instances, it is essential that some means be provided to assist 
passengers in evacuating airplanes on the ground. 

The application of this emergency evacuation requirement to the DC-3 
airplane, however, would impose an economic burden on the operators of 
this airplane without a commensurate increase in safety. The rear window 
emergency exit of this airplane is just over 6 feet from the ground, with 
the landing gear extended, and accordingly would require the installation 
of a means to assist descent. However. the main passenger door and 2 
window emergency exits which are located over the wings require no spe
cial means to assist descent and they afford an excellent means of emer
gencyevacuation. Furthermore, a study of DC-3 airplane accidents from 
1938 through 1955 does not disclose any incident in which the absence of a 
means to assist the descent of occupants from the rear window emergency 
exit adversely affected the emergency evacuation of passengers. This 
record can be attributed in great part to the fact that the DC-3 airplane 
does not utilize a nose-wheel type landing gear and the probability of the 
rear window emergency exit being raised above its normal height from the 
ground, such as can occur when a nose-wheel gear collapses, is extremely 
remote. 

Accordingly, the Board is of the view that it is not necessary in the 
interest of safety to require that means be provided to assist occupants 
in descending from the rear window emergency exit of a DC-3 airplane. 
It should be noted, however, that a DC-3 operator would not be prevented 
from installing a means to assist descent should he so desire. 

Interested persons have been afforded an opportunity to participate 
in the making of this regulation (22 F.R. 2663), and due consideration has 
been given to all relevant matter presented Since this regulation imposes 
no additional burden on any person, it may be made effective without prior 
notice. 

In consideration of the foregoing, the Civil Aeronautics Board hereby 
makes and promulgates the following Special Civil Air Regulation, effec
tive May 21, 1957. 

Contrary provisions of sections 40.173(e), 41.23d(a), and 42.24c(a) of 
Parts 40, 41, and 42, respectively, of the Civil Air Regulations notwith· 
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standing, after May 31, 1957, means need not be provided to assist the 
occupants of a passenger-carrying DC-3 airplane in descending from the 
airplane by way of the rear window emergency exit: Provided, That the 
authority contained herein shall not apply to DC-3 airplanes which are 
operated with an occupancy greater than that specified in Special Civil 
Air Regulation No. SR-389 for DC-3 airplanes with 4: exits authorized for 
passenger use. 
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SPECIAL CIVIL AIR REGULATION NO. SR-422 

Effective: August 27, 1957 
Adopted: July 23, 1957 

Turbine-Powered Transport Category Airplanes of Current Design 

Part 4b of the Civil Air Regulations contains rules governing the 
design of transport category airplanes. For a number of years, this part 
has established airworthiness requirements for this category of airplanes 
by prescribing detailed provisions to be met for the issuance of a type 
certificate. However, the advent of turbine-powered airplanes (jets, turbo
props, etc.) has brought about operations at considerably higher speeds 
and altitudes than those involving reciprocating engine airplanes. 
These higher speeds and altitudes as well as certain inherent character
istics of turbine engines have introduced numerous new technical and 
design problems and have necessitated re-evaluation and amendment of 
many provisions in Part 4b. 

In recent years the Board has amended Part 4b by introducing numer
ous technical provisions more specifically applicable to turbine-powered 
airplanes. These were included in amendments pertaining to structural, 
flight characteristic, powerplant installation, and other provisions. It is 
believed that Part 4b as now written is applicable to turbine-powered air
planes with but one exception; namely. airplane performance. In the 
future, further amendments to this part, other than those relating to 
performance. will be comparatively minor in nature mainly reflecting the 
latest experience in the certification and operation of these airplanes. 

The performance requirements presently in Part 4b were first pro
mulgated almost twelve years ago. They are now considered by the Board 
to be in a form not suitable for direct application to turbine-powered 
airplanes. 

The administrator of Civil Aeronautics is in receipt of a large number 
of applications for type certification of turhine-powered airplanes. How
ever, the so-called "non-retroactive"clause of section 4b.1l(a) of Part 
4b does not make applicable to a particular airplane type any amendment 
which is adopted after an application is filed by the manufacturer for type 
certification of that airplane. Thus. most of these airplanes are not now 
required to meet some of the latest effective provisions of Part 4b unless 
the Board prescribes otherwise. With so many applications for type 
certificates pending, it is essential that the Board establish adequate 
requirements which will effectively apply to the type certification of 
turbine-powered transport category airplanes. This Special Civil Air 
Regulation is being promulgated for that purpose. 

This Special Civil Air Regulation is being made effective with respect 
to all turbine-powered transport category airplanes not yet certificated. 
In essence, it prescribes a revised set of performance requirements for 
turbine-powered airplanes and incorporates such of the recent amend-
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ments to Part 4b as the Administrator finds necessary to insure that the 
level of safety of turbine-powered airplanes is equivalent to that generally 
intended by Part 4b. 

The performance requirements contained herein include not only the 
performance requirements necessary for the certification of an airplane, 
but also the complementary performance operating limitations as appli
cable under Parts 40. 41, and 42 of the Civil Air Regulations. In pro
mulgating this new performance code. the Board intends that the resulting 
level of safety wi]] be general1y similar to the level of safety established 
by the performance code as expressed by the provisions now contained in 
Parts 4b and 40 (or 41 or 42 as appropriate) for reciprocating engine air
planes. To attain this, many of the performance provisions have been 
modified for better applicability to turbine-powered airplanes, some in the 
direction of liberalization, others in the direction of improvement in the 
required performance. 

A significant change being made is the introduction of full tempera
tUre accountability in all stages of performance, except the landing 
distances required. The introduction of full temperature accountability 
",ill insure that the airplane'S performance is satisfactory irrespective of 
the existing atmospheric temperature. The performance requirements 
heretofore applicable did not give sufficient assurance in this respect. 

The reason for omitting the direct application of temperature account· 
abiJity in the requirement for landing distances is that this stage of 
performance always has been treated in a highly empirical fashion 
whereby temperature effects are taken into account indirectly together 
with the effects of other operational factors. Long range studies on 
rationalization of airplane performance so far have not yielded a satisfac
tory solution to the landing stage of performance. The Board hopes, 
however, that continued studies will result in a solution of this problem 
in the near future. 

The introduction of full temperature accountability has necessitated 
a complete re-evaluation of the minimum climb requirements. Since the 
prescribed cHmb must now be met at all temperatures rather than to be 
associated with standard temperature, the specific values of climb have 
been altered. In each instance, the change has been in the downward 
direction because, although the previous values were related to standard 
temperature,. a satisfactory resultant climb performance was attained at 
temperatures substantially above standard. While values of minimum 
climb performance specified in the new code will tend to increase the 
maximum certificated weights of the airplane for the lower range of 
temperatures, they will limit these weights for the upper range of tem
peratures, giving adequate assurance of satisfactory climb performance 
at aU temperatures. 

In considering the various stages of flight where minimum values 
of climb have been heretofore established, the Board finds that in two 
of the stages (all-engines-operating en route and one-engine-inoperative 
en route) the establishment of minimum values of climb is unnecessary 
because. in the case of the all-angines-operating stage. it has been found 
not to be critical and the case of the one-engine-inoperative stage is now 
nIOre effectively covered by the en route performance operating limitations. 
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Considering that the minimum climbs being prescribed affect mainly 
the maximum certificated weights of the airplane but not the maximum 
operating weights, the Board, in adopting the new performance code, 
places considerable emphasis on the ability of the airplane to clear ob
stacles on take-off and during flight. To this end, criteria for the take-off 
path, the en route flight paths, and the transition from take-off to the 
en route stage of flight have been prescribed to reflect realistic operating 
procedures. Temperature is fully accounted for in establishing all flight 
paths and an expanding clearance between the take-off path and the 
terrain or obstacles is required until the en route stage of flight is reached. 

In order to insure that the objectives of the prescribed performance 
are in fact realized in actual operations, the manufacturer is required 
to establish procedures to be followed in the operation of the airplane in 
the various conditions specified in the regulation. These procedurest each 
designed for a specific airplane, will permit the operator to utilize the 
full performance capabilities of the airplane more readily than if the 
regulations prescribed all-inclusive procedures. The use of these pro
cedures in determining compliance with the requirements governing take
off, cn route, and landing stages, will also add considerable flexibility 
to the regulation. 

The new performance requirements established more clearly than 
heretofore which of the performance limitations are conditions on the 
airworthiness certificate of the airplane. In addition to the maximum 
certificated take-off and landing weights, there are inclnded limitations 
on the take-off distances and on the use of the airplane within the ranges 
of operational variables, such as altitude, temperature, and wind. Since 
these limitations are in the airworthiness certificate, they are applicable 
to all type operations conducted with the airplane. 

The new performance code contains values for minimum climb ex
pressed as gradients of climb, in percent, rather than as rates of climb, 
in feet per minute, as has been the case heretofore. The Board believes 
that the gradient of climb is more direct in expressing the performance 
margins of the airplane. Use of the gradient eliminates the influence 
of the stalling speed on the required climb. Heretofore, higher rates of 
climb were required for airplanes with higher stalling speeds. The only 
differentiation in the new code with respect to the required climb is be
tween two and four-engine airplanes. This type of differentiation is of 
long standing in the regulations, being applicable to the one-engine
inoperative stage of flight. It is now being expanded to the take-off and 
approach stages. 

The new performance requirements contained herein are based on the 
best information presently available to the Board. It is realized, how
ever, that due to the preseilt limited operating experience with turbine
powered transport airplanes, improvement in the requirements can be 
expected as a result of the direct application of the code to specific designs 
of new airplanes. There are certain areas in the new requirements 
where additional refinement of details might be advisable. This is so 
particularly in the case of the requirements pertaining to the landing stage 
of flight. It is anticipated that, after further study of the regulation 
and especially after its application in the design, certification, and opera
tion of forthcoming turbine-powered airplanes, the desirability of changes 
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may become more apparent. It is the intent of the Board to consider 
without delay such changes as might be found necessary. Only after 
the provisions of this Special Civil Air Regulation are reasonably veri
fied by practical application will the Board consider incorporating them 
on a more permanent basis into Parts 4b, 40, 41, and 42 of the Civil Air 
Regulations. 

This Special Civil Air Regulation is not intended to compromise the 
authority of the Administrator under section 4b.IO to impose such special 
conditions as he finds necessary in any particular case to avoid unsafe 
design features and otherwise to insure equivalent safety. 

Interested persons have been afforded an opportunity to participate 
in the making of this regulation (21 F.R. 6091), and due consideration has 
been given to all relevant matter presented. 

In consideration of the foregoing, the Civil Aeronautics Board hereby 
makes and promulgates the following Special Civil Air Regulation, effec
tive August 27,1957. 

Contrary provisions of the Civil Air Regulations notwithstanding, all 
turbine-powered transport category airplanes for which a type certificate 
is issued after the effective date of this Special Civil Air Regulation shall 
comply with the following: 

1. The provisions of Part 4b of the Civil Air Regulations, effective on 
the date of application for type certificate; and such of the provisions of all 
subsequent amendments to Part 4b, in effect prior to the effective date of 
this special regUlation. as the Administrator finds necessary to insure that 
the level of safety of turbine-powered airplanes is equivalent to that gen
erally intended by Part 4b. 

2. In lieu of sections 4b.110 through 4b.125. and 4b.743 of Part 4b of 
the Civil Air Regulations, the following shaH be applicable: 

PERFORMANCE 

4T.ll0 General. 
(a) The performance of the airplane shall be determined and 

schednled in accordance with, and shall meet the minima prescribed by, 
the provisions of sections 4T.110 through 4T.123. The performance limi
tations, information, and other data shall be given in accordance with 
section 4T.743. 

(b) Unless otherwise specifically prescribed, the performance 
shall correspond with ambient atmospheric conditions and still air. Hu
midity shall be accounted for as specified in paragraph (c) of this section. 

(c) The performance as affected by engine power and/or thrust 
shall be based on a relative humidity of 80 percent at and below standard 
temperatures and on 34 percent at and above standard temperatures plus 
50° F. Between these two temperatures the relative humidity shall vary 
linearly. 

(d) The performance shall correspond with the propulsive 
thrust available under the particular ambient atmospheric conditions, the 
particular flight conditions, and the relative humidity specified in para
graph (c) of this section. The available propulsive thrust shall corre
spond with engine power and/or thrust not exceeding the approved power 
and/or thrust less the installational losses and less the power and/or 
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equivalent thrust absorbed by the accesSQries and services appropriate to 
the particular ambient atmospheric conditions and the particular flight 
condition. 

4T.1l1 Airplane configuration, speed, power, and/or thrust; 
general. 

(a) The airplane configuration (setting of wing and cowl flaps, 
air brakes, landing gear, propeller, etc.), denoted respectively as the take
off, en route, approach, and landing configurations, shall be selected by 
the applicant except as otherwise prescribed. 

(b) It shall be acceptable to make the airplane configurations 
variable with weight, altitude, and temperature, to an extent found by the 
Administrator to be compatible with operating procedures required in 
accordance with paragraph (c) of this section. 

(c) In determining the accelerate-stop distances. take-off flight 
paths, take-off distances. and landing distances, changes in the airplane's 
configuration and speed, and in the power and/or thrust shall be in accord
ance with procedures established by the applicant for the operation of the 
airplane in service, except as otherwise prescribed. The procedures shall 
comply with the provisions of subparagraphs (1) through (3) of this 
paragraph. 

(1) The Administrator shall find that the procedures can be 
consistently executed in service by crews of average skill. 

(2) The procedures shaH not involve methods or the use of 
devices which have not been proven to be safe and reliable. 

(3) Allowance shall he made for such time delays in the exe
cution of the procedures "as may be reasonably expected to occur during 
service. 

4 T .112 Stalling speeds. 
the minimum steady flight speed at which the airplane is controllable, in 

(a) The speed VB/) shall denote the calibrated stalling speed, or 
knots, with: 

(1) Zero thrust at the stalling speed, or engines idling and 
throttles closed if it is shown that the resultant thrust has no appreciable 
effect on the stalling speed; 

(2) If applicable, propeller pitch controls in the position 
necessary for compliance with subparagraph (1) of this paragraph; 

(3) The airplane in the landing configuration; 
(4) The center of gravity in the most unfavorable position 

within the allowable landing range; 
(5) The weight of the airplane equal to the weight in con

nection with which V. is being used to determine compliance with a par
ticular requirement. 

(b) The speed Val shall denote the calibrated stalling speed, 
or the minimum steady flight speed at which the airplane is controllable, 
in knots, with: 

(1) Zero thrust at the stalling speed, or engines idling and 
throttles closed if it is shown that the resultant thrust has no appreciable 
effect on the stalling speed; 

(2) If applicable, propeller pitch controls in the position nec
essary for compliance with subparagraph (1) of this paragraph; the air-



134 APPENDIX 

plane in all other respects (flaps, landing gear, etc.) in the particular 
configuration corresponding with that in connection with which V"l is 
being used; 

(3) The weight of the airplane equal to the weight in connec
tion with which V'j is being used to determine compliance with a par
ticular requirement. 

(c) The stall speeds defined in this section shall be the minM 
imum speeds obtained in flight tests conducted in accordance with the 
procedure of subparagraphs (1) and (2) of this paragraph. 

(1) With the airplane trimmed for straight flight at a speed 
of 1.4 V. and from a speed sufficiently above the stalling speed to insure 
steady conditions, the elevator control shall be applied at a rate such 
that the airplane speed reduction does not exceed one knot per second. 

(2) During the test prescribed in subparagraph (1) of this 
paragraph, the flight characteristics provisions of section 4b.I60 of Part 
4b of the Civil Air Regulations shall be complied with. 

4T.113 Take-off; general. 
(a) The take.ofi data in sections 4T.1l4 through 4T.117 shall 

be determined under the conditions of subparagraphs (1) and (2) of this 
paragraph. 

(1) At all weights, altitudes, and ambient tempera'tures 
within the operational limit...;; established by the applicant for the airplane. 

(2) In the configuration for take-off (see sec. 4T.1l1). 
(b) Take-off data shall be based on a smooth, dry, hard-surfaced 

runway, and shall be determined in such a manner that reproduction of 
the performance does not require exceptional skill or alertness on the 
part of the pilot. In the case of seaplanes or float planes, the take-off 
surface shall be smooth water, while for skiplanes it shall be smooth 
dry snow. In addition, the take-off data shaH be corrected in accordance 
with subparagraphs (1) and (2) of this paragraph for wind and for run
way gradients within the operational limits established by the applicant 
for the airplane. 

(1) Not more than 50 percent of nominal wind components 
along the take-off path opposite to the direction of take-off, and not less 
than 150 percent of nominal wind components along the take-off path in 
the direction of take-off. 

(2) Effective runway gradients. 
4T.114 Take-off speeds. 

(a) The critical-engine-failure speed Vi. in terms of calibrated 
air speed, shall be selected by the applicant, but shall not be less than 
the minimum speed at which controllability by primary aerodynamic con
trols alone is demonstrated during the take-off run to be adequate to per
mit proceeding safely with the take-off using average piloting skill, when 
the critical engine is suddenly made inoperative. 

(b) The minimum take-off safety speed V2 , in terms of cali
brated air speed, shall be selected by the applicant so as to permit the 
gradient of climb required in section 4T.120 (a) and (b), but it shall not 
be less than: 

(1) 1.2 V~I for two-engine propeller-driven airplanes and for 
airplanes without propellers which have no provisions for obtaining a sig
nificant reduction in the one-engine-inoperative power-on stalling speed. 
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(2) 1.15 V'l for propeller-driven airplanes having more than 
two engines and for airplanes without propellers which have provisions 
for obtaining a significant reduction in the one-engine-inoperative power
on stalling speed; 

(3) 1.10 times the minimum control speed V Me. established in 
accordance with section 4b.133 of Part 4b of the Civil Air Regulations. 

(c) If engine failure is assumed to occur at or after the attain
ment of V2 , the demonstration in which the take-off run is continued to 
include the take-off climb, as provided in paragraph (a) of this section, 
shall not be required. 

1'1' ,115 Accelerate-stop distance. 
(a) The accelerate-stop distance shall be the sum of the 

following: 
(1) The distance required to accelerate the airplane from 

a standing start to the speed V1 ; 

(2) Assuming the critical engine to fail at the speed Vlt the 
distance required to bring the airplane to a full stop from the point 
corresponding with the speed V1 • 

(b) In addition to, or in lieu of. wheel brakes, the use of other 
braking means shall be acceptable in determining the accelerate-stop dis
tance, provided that such braking means shall have been proven to be 
safe and reliable, that the manner of their employment is such that con
sistent results can be expected in service, and that exceptional skill is not 
required to control the airplane. 

(c) The landing gear shall remain extended throughout the 
accelerate-stop distance. 

4T.116 Take-off path. The take-off path shaH be considered to 
extend from the standing start to a point in the take-oft' where a height 
of 1,000 feet above the take·off surface is reached or to a point in the 
take-off where the transition from the take-off to the en route configura
tion is completed and a speed is reached at which compliance with 
section 4T.120(c) is shown, whichever point is at a higher altitude. The 
conditions of paragraphs (a) through (i) of this section shall apply in 
determining the take-off path. 

(a) The take-off path shall be based upon procedures prescribed 
in accordance with section 4T.l11(c). 

(b) The airplane shall be accelerated on or near the ground 
to the speed V 2 during which time the critical engine shall be made in
operative at speed V1 and shall remain inoperative during the remainder 
of the take-oft'. 

(c) Landing gear retraction shall not be initiated prior to reach
ing the speed V 2 • 

(d) The slope of the airborne portion of the take-off path shall 
be positive at all points. 

(e) After the V 2 speed is reached, the speed throughout the 
take-oft' path shall not be less than V2 and shall be constant from the 
point where the landing gear is completely retracted until a height of 
400 feet above the take-off surface is reached. 

(I) Except for gear retraction and propeller feathering, the 
airplane configuration shall not be changed before reaching a height of 
400 feet above the take-oft' surface. 
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(g) At all points along the take-off path starting at the point 
where the airplane first reaches a height of 400 feet above the take-off 
surface, the available gradient of climb shall not be less than 1.4 percent 
for two-engine airplanes and 1.8 percent for four-engine airplanes. 

(h) The take-off path shall be determined either by a contin
uous demonstration take-off, or alternatively, by synthesizing from seg
ments the complete take-off path. 

(i) If the take-off path is determined by the segmental method, 
the provisions of subparagraphs (1) through (4) of this paragraph shall 
be specifically applicable. 

(1) The segments of a segmental take-off path shall be dearly 
defined and shall be related to the distinct changes in the configuration 
of the airplane, in power and/or thrust, and in speed. 

(2) The weight of the airplane, the configuration, and the 
power and/or thrust shall be constant throughout each segment and shall 
correspond with the most critical condition prevailing in the particular 
segment. 

(3) The segmental flight path shall be based on the airplane's 
performance without ground effect. 

(4) Segmental take-off path data shall be checked by con
tinuous demonstrated take--offs to insure that the segmental path is 
conservative relative to the continuous path. 

4T.1l7 Take--off distance. The take-off distance shall be the hori
zontal distance along the take-off path from the start of the take-off to the 
point ,,,here the airplane attains a height of 35 feet above the take-off 
surface as determined in accordance with 4T.116. 

4T.llS Climb; general. Compliance shall be shown with the 
climb requirements of sections 4T.1l9 and 4T.120 at all weights, altitudes, 
and ambient temperatures, within the operational limits established by 
the applicant for the airplane. The airplane's center of gravity shall be 
in the most unfavorable position corresponding with the applicable 
configuration. 

4T.119 AU.engine-operating landing climb. In the landing con
figuration, the steady gradient of climb shall not be less than 4.0 per cent, 
with: 

thrust; 
(a) All engines operating at the available take-off power and/or 

(b) A climb speed not in excess of 1.4 VSo. 
4T.120 One--engine.inoperative climb. 

(a) Take-off; landing gear extended. In the take-oft' configura
tion at the point of the flight path where the airplane's speed first reaches 
V" in accordance with section 4T.1l6 but without ground effect, the steady 
gradient of climb shall be positive with: 

(1) The critical engine inoperative, the remaining engine(s) 
operating at the available take-off power and/or thrust existing in accord
anCe with section 4T.1l6 at the time the airplane's landing gear is fully 
retracted; 

(2) The weight equal to the airplane's weight existing in 
accordance with section 4T.116 at the time retraction of the airplane's 
landing gear is initiated; 

(3) The speed equal to the speed VII' 

CAli! 40 



CAM 4{) 

(b) Take-off; landing gear retracted. In the take-off configura
tion at the point of the flight path where the airplane's landing gear is 
fully retracted, in accordance with section 4T.116 but without ground 
effect. the steady gradient of climb shall not be less than 2.5 percent for 
two-engine airplanes and not less than a.a percent for four-engine air
planes. with: 

(1) The critical engine inoperative, the remaining engine(s) 
operating at the take-off power and/or thrust available at a height of 400 
feet above the take-off surface and existing in accordance with section 
4T.1l6; 

(2) The weight equal to the airplane's weight existing in 
accordance with section 4T.116 at the time the airplane's landing gear is 
fully retracted; 

(3) The speed equal to the speed V 2 • 

(c) Final take-off. In the en route configuration, the steady 
gradient of climb shall not be less than 1.4 percent for two-engine air
planes and not less than 1.8 percent for four-engine airplanes, at the end 
of the take-off' path as determined by section 4T.116, with: 

(1) The critical engine inoperative, the remaining engine(s) 
operating at the available maximum continuous power and/or thrust; 

(2) The weight equal to the airplane's weight existing in 
accordance with section 4T.U6 at the time retraction of the airplane's 
flaps is initiated; 

(3) The speed equal to not less than 1.25 V'I' 
(d) Approach. In the approach configuration such that VB1 

does not exceed 1.10 VSo • the steady gradient of climb shall not be less than 
2.2 percent for two-engine airplanes and not less than 2.8 percent for 
four-engine airplanes, with: 

(1) The critical engine inoperative, the remaining engine(s) 
operating at the available take-off power and/or thrust; 

(2) The weight equal to the maximum landing weight; 
(3) A climb speed in excess of 1.5 VSl ; 

4T.121 En route fligl,t paths. With the airplane in the en route 
configuration, the flight paths prescribed in paragraphs (a) and (b) of 
this section shall be determined at all weights, altitudes, and ambient 
temperatures within the limits established by the applicant for the 
airplane. 

(a) One engine inoperative. The one-engine-inoperative net 
flight path data shaH be determined in such a manner that they represent 
the airplane's actual climb performance diminished by a gradient of climb 
equal to 1.4 percent for two-engine ail'planes and 1.8 percent for four
engine airplanes. It shall be acceptable to include in these data the 
variation of the airplane's weight along the flight path to take into ac
count the progressive consumption of fuel and oil by the operating 
engine(s). 

(b) Two engines inoperative. For airplanes with four engines, 
the two-engine-inoperative net flight path data shall be determined in 
such a manner that they represent the airplane's actual climb perform
ance diminished by a gradient of climb equal to 0.6 percent. It shall be 
acceptable to include in these data the variation of the airplane's weight 
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along the flight path to take into account the progressive consumption 
of fuel and oil by the operating engines. 

(c) Conditions. In determining the flight paths prescribed in 
paragraphs (a) and (b) of this section, the conditions of subparagraphs 
(1) through (4) of this paragraph shall apply. 

(l) The airplane's center of gravity shaH be in the most un
favorable position. 

(2) The critical engine(s) shall be inoperative. the remaining 
engine(s) operating at the available maximum continuous power and/or 
thrust. 

(3) Means for controlling the engine cooling air supply shall 
be in the position which provides adequate cooling in the hot-day condition. 

(4) The speed shall be selected by theappUcant. 
4T .122 Landing distance. The landing distance shall be the 

horizontal distance required to land and to come to a complete stop (to a 
speed of approximately 3 knots in the case of seaplanes Or float planes) 
from a point at a height of 50 feet above the landing surface. Landing 
distances shall be determined for standard temperatures at all weights. 
altitudes, and winds within the operational limits established by the ap
plicant for the airplane. The conditions of paragraphs (a) through (f) 
of this section shall apply. 

(a) The airplane shall be in the landing configuration. Dur
ing the landing, changes in the airplane's configuration, in power and/or 
thrust, and in speed shall be in accordance with procedures established 
by the applicant for the operation of the airplane in service. The pro· 
cedures shall comply with the provisions of section 4T.111(c). 

(b) The landing shall be preceded by a steady gliding approach 
down to th2 50·foot height with a calibrated air speed of not less than 1.3 
VSa' 

(c) The landing distance shall be based on a smooth, dry. hard
surfaced runway. and shall be determined in such a manner that repro
duction does not require exceptional skill or alertness on the part of the 
pilot. In the case of seaplanes or float planes, th~ landing surface shall 
be smooth water, while for skiplanes it shall be smooth dry snow. During 
landing, the airplane shall not exhibit excessive vertical acceleration, a 
tendency to bounce, nose over, ground loop, porpoise, or water loop. 

(d) The landing distance shall be corrected for not more than 
50 percent of nominal wind components along the landing path opposite 
to the direction of landing and not less than 150 percent of nominal wind 
components along the landing path in the direction of landing. 

(e) During landing. the operating pressures on the wheel brak
ing system shall not be in excess of those approved by the manufacturer 
of the brakes, and the wheel brakes shall not be used in such a manner 
as to produce excessive wear of brakes and tires. 

(f) If the Administrator finds that a device on the airplane other 
than wheel brakes has a noticeable effect on the landing distance and if 
the device depends upon the operation of the engine and the effect of such 
a device is not compensated for by other devices in the event of engine 
failure, the landing distance shall be determined by assuming the crit· 
ical engine to be inoperative. 
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4T.123 Limitations and information. 
(a) Limitations. The performance limitations on the operation 

of the airplane shaH be established in accordance with subparagraphs (1) 
through (4) of this paragraph. (See also sec. 4T.743.) 

(I) Take-off weights. The maximum take-oft' weights shall 
be established at which compliance is shown with the generally applicable 
provisions of this regulation and with section 4T.120 (a)t (b). and (c) for 
altitudes and ambient temperatures within the operational limits of the 
airplane (see suhparagraph (4) of this paragraph). 

(2) Landing weights. The maximum landing weights shall 
be established at which compliance is shown with the generally applicable 
provisions of this regulation and with sections 4T.1l9 and 4T.120(d) for 
altitudes and ambient temperatures within the operational limits of the 
airplane (see subparagraph (4) of this paragraph). 

(3) Take-off and accelerate-stop distances. The minimum 
distances required for takeoff shall be established at which compliance is 
shown with the generally applicable provisions of this regulation and with 
sections 4T.1l5 and 4T.1l7 for weights, altitudes, temperatures, wind com
ponents, and runway gradients, within the operational limits of the air
plane (see subparagraph (4) of this paragraph). 

(4) Operationallfmits. The operational limits of the airplane 
shall be established by the applicant for all variable factors required in 
showing compliance with this regulation (weight, altitude, temperature, 
etc.). (See sees. 4T.1I3(a) (1) and (b), 4T.118t 4T.121, and 4T.122.) 

(b) Information. The performance information on the opera
tion of the airplane shall be scheduled in compliance with the generally 
applicable provisions of this regulation and with sections 4T.1l6, 4T.121. 
and 4T.122 for weights. a.ltitudes, temperatures, wind components. and 
runway gradients. as these may be applicable, within the operational limits 
of the airplane (see subparagraph (a)(4) of this section). In addition, 
the performance information specified in subparagraphs (1) through (3) 
of this paragraph shall be determined by extrapolation and scheduled for 
the ranges of weights between the maximum landing and maximum take
off weights established in accordance with subparagraphs (a)(l) and 
(a)(2) of this section. (See also sec. 4T.743.) 

(1) Climb in the landing configuration (see sec. 4T.119) ; 
(2) Climb in the approach configuration (see sec. 4T.120(d»; 
(3) Landing distance (see sec. 4T.122). 

AIRPLANE FLIGHT MANUAL 

41'.743 Performance limitations. information. and other data. 
(a) Limitations. The airplanest performance limitations shall 

be given in accordance with section 4T.123(a). 
(b) Information. The performance information prescribed in 

section 4T.123(b) for the application of the operating rules of this regulaM 

tion shall be given together with descriptions of the conditions. air speeds, 
etc., under which the data were determined. 

(e) Procedures. For all stages of flight, procedures shall be 
given with respect to airplane configurations, power and/or thrust set
ings, and indicated air speeds, to the extent such procedures are related 
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to the limitations and information set forth in accordance with paragraphs 
(a) and (b) of this section. 

(d) Miscellaneous. An explanation shall be given of significant 
or unusual flight or ground handling characteristics of the airplane. 

3. In lieu of sections 40.70 through 40.78, 41.27 through 41.36(d), and 
42.70 through 42.83. of Parts 40, 41, and 42 of the Civil Air Regulations, 
respectively, the following shall be applicable: 

OPERATING RULES 

4OT.80 Transport category airplane operating limitations. 
(a) In operating any passenger-carrying transport category 

airplane certificated in accordance with the performance requirements of 
this regulation, the provisions of sections 40T.80 through 40T.84 shall 
be complied 'with, unless deviations therefrom are specifically authorized 
by the Administrator on the ground that the special circumstances of a 
particular case make a literal observance of the requirements unnecessary 
for safety. 

(b) The performance data in the Airplane Flight Manual shall 
be applied in determining compliance with the provisions of sections 40T.81 
through 40T.84. Where conditions differ from those for which specific 
tests were made compliance shall be determined by approved interpOlation 
or computation of the effects of changes in the speCific variables if such 
interpolations or computations give results substantially equalling in ac
curacy the results of a direct test. 

40T.S1 Airplane's certificate limitations. 
(a) No airplane shall be taken off at a weight which exceeds 

the take-off weight specified in the Airplane Flight Manual for the eleva
tion of the airport and for the ambient temperature existing at the time of 
the take-off. (See sees. 4T.123 (a) (I) and 4T.743(a}.) 

(b) No airplane shall be taken off at a weight such that, allow
ing for normal consumption of fuel and oil in flight to the airport of des
tination, the weight on arrival will exceed the landing weight specified in 
the Airplane Flight Manual for the elevation of the airport of destination 
and for the ambient temperature anticipated thp.re at the time of landing. 
(See secs. 4T.123 (a)(2) and 4T.743(a).} 

(c) No airplane shall be taken off at a weight which exceeds 
the weight shown in the Airplane Flight Manual to correspond with the 
minimum distance required for take-off on the runway to be used. The 
take-off distance shall correspond with the elevation of the airport, the 
effective runway gradient, and the ambient temperature and wind compo
nent existing at the time of take-off. (See secs. 4T.123(a)(3) and 4T.743 
(a).) 

(d) No airplane shall be operated outside the operational limits 
specified in the Airplane Flight Manual. (See sees. 4T.123(a)(4) and 
4T.743(a).) 

40T.82 Take-off obstacle clearance limitations. No airplane shall 
be taken off at a weight in excess of that shown in the Airplane Flight Man
ual to correspond with a take-off path which clears all obstacles either by 
at least a height equal to (35 + 0.01 D) feet vertically, where D is the distance 
out along the intended flight path from the end of the runway in feet, or 
by at least 200 feet hOrizontally within the airport boundaries and by at 
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least 300 feet horizontally after passing beyond the boundaries. In de
termining the allowable deviation of the flight path in order to avoid ob
stacles by at least the distances prescribed, it shall be assumed that the 
airplane is not banked before reaching a beight of 50 feet as shown by the 
take-off path data in the Airplane Flight Manual, and that a maximum 
bank thereafter does not exceed 15 degrees. The take-off path considered 
shall be for the elevation of the airport, the effective runway gradient. and 
for the ambient temperature and wind component existing at the time of 
take-off. (See sees. 4T.123(b) and 4T.743(b).) 

40T. 83 En route limitations. 
(a) One engine inoperative. No airplane shall be taken off at 

a weigbt in excess of that which, according to the one-engine-inoperative 
en route net flight path data shown in the Airplane Flight Manual, will 
permit compliance with either subparagraph (1) or subparagraph (2) of 
this paragraph at all points along the route. The net flight path used shall 
be for the ambient temperatures anticipated along the route. (See secs. 
4T.I23(b) and 4T.743(b).) 

(1) The slope of the net flight path shall be positive at an alti
tude of at least 1,000 feet above all terrain and obstructions along the 
route within 5 miles on either side of the intended track. 

(2) The net flight path shall be such as to permit the airplane 
to continue flight from the cruising altitude to an alternate airport where 
a landing can be made in accordance with the provisions of section 40T.84 
(b), the net flight path clearing vertically by at least 2,000 feet all terrain 
and obstructions along the route within 5 miles on either side of the in
tended track. The provisions of subdivisions (i) through (vii) of this 
paragraph shall apply. 

(i) The engine shall be assumed to fail at the most critical 
point along the route. 

(U) The airplanes shall be assumed to pass over the critical 
obstruction following engine failure at a point no closer to the critical 
obstruction than the nearest approved radio navigational fix, except that 
the Administrator may authorize a proeedure established on a different 
basis where adequate operational safeguards are found to exist. 

(iii) The net flight path shaH have a positive slope at 1,000 
feet above the airport used as the alternate. 

(iv) An approved method shall be used to account for winds 
which would otherwise adversely affect the flight path. 

(v) Fuel jettisoning shall be permitted if the Administrator 
finds that the operator has an adequate training program, proper instruc
tions are given to the flight crew, and all other precautions are taken to 
insure a safe proced ure. 

(vi) The alternate airport shall be specified in the dispatch 
release and shall meet the prescribed weather minima. 

(vii) The consumption of fuel and oil after the engine be
comes inoperative shall be that which is accounted for in the net flight 
path data shown in the Airplane Flight Manual. 

(b) Two engines inoperative. No airplane shall be flown along 
an intended route except in compliance with either subparagraph (I) or 
subparagraph (2) of this paragraph. 

(1) No place along the intended track shall be more than 90 
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minutes away from an airport at which a landing can be made in accord
ance with the provisions of section 40T.84(b), assuming an engines to 
be operating at cruising power. 

(2) No airplane shall be taken off at a weight in excess of 
that which, according to the two-engine-inoperative en route net flight 
path data shown in the Airplane Flight Manual, will permit the airplane 
to continue flight from the point where two engines are assumed to fail 
simultaneously to an airport where a landing can be made in accordance 
with the provisions of section 40T.84(b), the net flight path having a 
positive slope at an altitude of at least 1,000 feet above all terrain and 
obstructions along the route within 5 miles on either side of the intended 
track or at an altitude of 5,000 feet, whichever is higher. The net flight 
path considered shall be for the ambient temperatures anticipated along 
the route. The provisions of subdivision (i) through (iii) of this subpara
graph shall apply. (See secs.4T.I23(b) and 4T.743(b).) 

(i) The two engines shall be assumed to fail at the most 
critical point along the route. 

(li) If fuel jettisoning is provided, the airplane's weight at 
the point where the two engines are assumed to fail shall be considered 
to be not less than that which would include sufficient fuel to proceed to 
the airport and to arrive there at an altitude of at least 1,000 feet directly 
over the landing area. 

(iii) The consumption of fuel and oil after the engines be
come inoperative shall be that which is accounted for in the net flight path 
data shown in the Airplane Flight Manual. 

4IlT.84 Landing limitations. 
(a) Airport of destination. No airplane shall be taken off at a 

weight in excess of that which, in accordance with the landing distances 
shown in the Airplane Flight Manual for the elevation of the airport of 
intended destination and for the wind conditions anticipated there at the 
time of landing, would permit the airplane to be brought to rest at the air
port of intended destination within 60 percent of the effective length of 
the runway from a point 50 feet directly above the intersection of the 
obstruction clearance plane and the runway. The weight of the airplane 
shall be assumed to be reduced by the weight of the fuel and oil expected 
to be consumed in flight to the airport of intended destination. Compli
ance shall be shown with the conditions of subparagraphs (1) and (2) of 
this paragraph. (See sees. 4T.123(b) and 4T.743(b).) 

(1) It shall be assumed that the airplane is landed on the most 
favorable runway and direction in still air. 

(2) It shall be assumed that the airplane is landed on the 
most suitable runway considering the probable wind velocity and direc
tion and taking due account of the ground handling characteristics of 
the airplane and of other conditions (i.e., landing aids, terrain, etc.). If 
full compliance with the provisions of this subparagraph is not shown, 
the airplane may be taken off if an alternate airport is designated which 
permits compliance with paragraph (b) of this section. 

(b) Alternate airport. No airport shall be designated as an 
alternate airport in a dispatch release unless the airplane at the weight 
anticipated at the time of arrival at such airport can comply with the 
provisions of paragraph (a) of this section, provided that the airplane can 
be brought to rest within 70 percent of the effective length of the runway. 

CAM 40 



CAM 40 

SPECIAL CIVIL AIR REGULATION NO. SR-422A 

Adopted: july 2, 1958 
Effective: July 2, 1958 

Turbine·Powered Transport Category Airplanes of Current Design 

On July 23,1957, the Board adopted Special Civil Air Regulation No. 
SR-422 which sets forth airworthiness requirements applicable to the type 
certification and operation of turbine-powered transport category air
planes for which a type certificate is issued after August 27, 1957. In
cluded in that regulation was a new set of performance requirements, 
with respect to which the Board indicated that consideration would be 
given to any changes found necessary as a result of further study and 
experience. The preamble to SR-422 contains the relevant considerations 
leading to its promulgation and is considered to provide the basic back
ground for this regulation. 

Since the adoption of SR-422, considerable study has been devoted 
to the new performance requirements by all interested parties. As a 
result of these studies and of further experience gained in the design, 
certification, and operation of turbine-powered airplanes, certain issues 
with respect to SR-422 require re-evaluation. This regulation reftects the 
resolution of most of tIte outstanding issues in the light of the best in· 
formation presently available to the Board. 

The following provisions of this regulation differ from, or are addi
tional to, the provisions of SR-422; Introductory paragraph; item 1; 
sections 4T.ll1(c); 4T.112; 4T.114 (b), (b)(I), (b)(4), and (c); introductory 
paragraph of 4T.116; 4T.1l6 (b), (c), (e), and (g); 4T.117; 4T.117a; 4T.119; 
4T.120 (a), (a)(l), (b), (b)(I), (e), (c)(2), (cH3), (d), and (d)(3); 4T.121 
(a) and (b); introductory paragraph of 4T.122; 4T.122 (b), ({), and (g); 
4T.l23 (aHI), (a)(2), (a)(3), and (b); 4T.743(c); 40T.81 (b) and (c); 
40T.82; 40T.83 (a)(2)(iii), (b)(2), and (b)(2)(ii); item 4; and item 5. Of 
these provisions, the following differ from those proposed in Civil Air 
Regulations Draft Release No. 58-6: sections 4T.l11 (c) ; 4T.1l2{a)(4); 
4T.114 (b)(4), (c), (c)(2), (c)(:n, and (c)(4); 4T.116 (c) and (e); 4T.117 
(b)(l) and (b)(2); 4T.119(a); 4T.120(a); 40T.81(c) and 43T.11(c). 

With respect to the applicability of this regulation, experience with 
certification under SR-422 indicates that a lead time of about two months 
between the date of adoption of the regulation and the date of issuance 
of the type certificate should provide a reasonable period of time within 
which to show compliance with this regulation. In view of this, and 
in the interest of having uniform regulations applicable to most of the 
turbine-powered airplanes, it is considered advisable to have this reg
ulation apply to aU such airplanes for which a type certificate is issued 
after September 30, 1958. Turbine-powered transport category airplanes 
for which a type certificate is issued on or prior to September 30. 1958, 
may comply with the provisions of this regulation in lieu of SR-422. If 
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this option is exercised, it is intended that compliance be shown with all 
the provisions of this regulation and it is not intended to permit a show
ing of compliance with portions of this regulation and portions of SR-422. 

The provisions of this regulation involve the following technical 
issues: 

A substantive change is made by introducing an all-engines-operating 
take-off in establishing the take-off distance. Presently. the take-off dis
tance is based only on a one-engine-out take-off. To insure that an ade
quate margin of safety will exist for day-in and day-out operations, the 
minimum take-off distance is being related to both the one-engine
inoperative distance now prescribed and to the distance with all engines 
operating, with a factor of 1.15 being applied to the latter. 

There are also included important changes with respect to the speeds 
applicable to the take-off path. The provisions of SR-422 prescribe that 
the airplane shall be accelerated on or near the ground to the speed 
Vp This provision has been subject to varying interpretations having 
a marked difference in effect on the resultant level of performance. The 
issue in this matter is whether or not the airplane should be permitted 
to lift off the runway at some speed below V 2' Because of the increased 
acceleration of turbine-powered airplanes, the tendency to overshoot the 
lift-off speed will be greater than on piston-engine airplanes and this ten
dency increases with the reduction in weight of the airplane. To restrict 
lift-off to the minimum take-off safety speed V 2 would unduly extend 
the take-off distance in cases where such overshooting of speed occurs. 
Such a restriction would be unnecessarily conservative and would not 
reBect realistic take-off procednres. For these reasons this regulation 
permits the airplane to lift off the ground at a speed lower than the V2 

speed, but prescribes certain limiting conditions. The lift-off speed is 
related to a rotational speed V R which must not be less than 95 percent 
of the minimum Vz speed and must be 10 percent greater than a speed 
at which no hazardous characteristics are displayed by the airplane, such 
as a relatively high drag condition or a ground stall. The Vz speed has 
been re-defined to take into account the increment in speed arising from 
overshoot tendencies. Under the new definition, the minimum V2 speed 
corresponds with the minimum take-off safety speed as now defined in 
SR-422. With respect to the take-off path, the V 2 speed is required to 
be attained prior to reaching a height of 35 feet above the take-off surface 
and thus is related to the selection of the rotational speed. Further, there 
is a revision which requires V ~ to be maintained as close as practicable 
at a constant value from the 35-foot point to a height of 400 feet above 
the take-off surface. This speed is the speed at which the prescribed 
minimum take-off gradients must be met. 

There is introduced in this regUlation the concept of unbalanced take
off field lengths. SR-422 does not preclude unbalancing of field lengths, 
provided that the unbalancing is within the length of the runway. Other 
countries have employed unbalancing with respect to so-called "stopways" 
and "clearways." It appears that United States operators ultimately 
will find it advantageous to resort to the use of unbalancing, but probably 
not to the same extent as practiced in other countries. On the premise 
that only clearways will be utilized, the amendments have been formu
lated accordingly. Clearways, as defined herein, are areas not suitable 
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for stopping the airplane in the event of an aborted take-off, but ade
quate to provide additional take-off distance for climb-out. To safeguard 
operations utilizing c1earways, there is introduced the concept of a take
off run which operationally relates to the determination of the minimum 
runway length required. The take-off run is defined as the greater of 
the horizontal distances along the take-off path to a given point with one 
engine inoperative or with all engines operating, with a margin of 15 
percent being added to the latter. The take-off run is measured from 
the beginning of take-off to a point equidistant between the point where 
the airplane lifts off and the point where a height of 35 feet is reached. 
The required runway length must not be less than the take-off run nor 
less than the accelerate stop distance. 

According to the definition given, a clearway is subjected to the con
trol of the airport authorities. It is not intended, however, that there be 
ownership by the airport authorities of the area in which the c1earway 
lies. The objective for requiring control by the airport authorities is 
to insure that no flight will be initiated using a c1earway unless it is de
termined with certainty that no movable obstacle will exist within the 
clearway when the airplane flies over. 

It is anticipated that the introduction of clearways will offer further 
possibilities of increasing the utility of existing airport facilities in this 
country. When such areas can be integrated into existing facilities, eco
nomical benefits will accrue to the community and the operators. In 
addition, since clearways are presently available at some of the airports 
in other countries, United States operators will have the opportunity of 
taking advantage of such facilities. 

There are included changes with respect to the prescribed minimum 
altitude of 1,000 feet relative to the take-off path and to the one-engine
inoperative and two-engine-inoperative requirements applicable to the vi
cinity of the airport. Heretofore. the Civil Air Regulations have incor
porated the reference altitude of 1,000 feet in respect of performance 
criteria over the airport. Obscure as is the significance of this altitude 
operationally, the altitude of 1,500 feet has worldwide precedent of being 
used as the altitude above the airport at which, generally, IFR approaches 
are initiated and go-around procedures executed. For this reason, the 
changes made extend the take-off path to a minimum altitude of 1,500 
feet and make this altitude applicable to the prescribed performance cri
teria above the airport for the one- and two-engine-inoperative en route 
requirements. It is not anticipated that these changes will create any 
problems with respect to the en route stages of flight; however, it is real
ized that a further extension of the take-off path might add to the problem 
of obtaining accurate data on obstacles relatively distant from the air
port. The Board finds that the extension of the flight path to 1,500 feet 
is warranted in light of the operational significance of this altitude and 
because the extended flight paths will provide more fully for adequate 
terrain clearance at the end of the take-off path. 

There is included a change with respect to the take-off path whereby 
the take-off Hight path is established as starting from a 35·foot height 
at the end of the take-off distance and a net take-off Hight is prescribed 
for operational use. This latter change is for consistency with the speci· 
fication of net flight paths for the en route stages of flight and to simplify 
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determination of obstacle clearances operationally. The net flight path 
is specified to be the actual flight path diminished by a gradient of 1.0 
percent. It is intended that the net flight path be obtained from the 
gross flight path by simple geometric means. 

The change in the altitude from 1,000 to 1,500 feet previously mentioned, 
as well as a re-evaluation in other respects of some of the climb gradients 
in SR-!22, justify certain changes. The gradients of 1.4 and 1.8 applicable 
to the take-off path and the final take-off climb are being reduced to 
1.2 and 1.7 for two-engine and four-engine airplanes, respectively. In 
addition, the gradients of 1.4 and 1.8 in the one-engine-inoperative en route 
case are being reduced to 1.1 and 1.6, respectively. 

Changes are made with respect to the one-engine-inoperative take-off 
climb by interrelating more realistically the prescribed airplane config· 
uration, weight. and power. These changes, in effect, permit meeting the 
prescribed gradients of climb at slightly higher airplane weights than 
would be possible under the presently effective provisions. 

There is included a change to the provisions applicable to the one
engine-inoperative take-off climb with landing gear extended which in
creases the prescribed minimum gradient from substantially zero to 0.5 
percent for four-engine airplanes. This change is made to attain consist
ency in the difference between gradients applicable to twins and fours. 

Changes are incorporated in connection with the two-engine-inopera· 
tive en route requirement. Representations have been made that the 
gradient of 0.6 percent now prescribed is unduly conservative. On the 
other hand, it has been pointed out that the fuel requirements for this 
case are not realistically covered. Both of these contentions warrant 
consideration and changes are included which reduce the margin gradient 
from 0.6 to 0.5 percent, reduce the prescribed altitude from 5,000 to 2,000 
feet, and require scheduling the flight so that there is sufficient fuel on 
board to reach the airport and subsequently to fiy for 15 minutes at cruise 
power or thrust. 

Changes are also made relative to the approach and landing stages of 
flight. There is a new provision which requires the establishment of 
procedures for the execution of missed approaches and balked landings. 
A question has been raised as to ,,,hether the speed limitation of 1.5 V. 
applicable to the approach condition is realistically related to the normal 
day-in and day-out landing procedures. To insure that it will be so 
related, it is required that the speed used for demonstrating the approach 
climb be established consistent with the landing procedures, but that it 
not exceed 1.5 r,. In addition, the approach gradient of 2.8 percent pre· 
scribed for four-engine airplanes is being reduced to 2.7 percent to obtain 
consistency in the differences between gradient~ applicable to twins and 
fours. 

A change is made to the "all-engines-operating landing climh" pro
visions which now require a -to percent gradient of climb in the landing 
configuration. On the premise that requiring the landing configuration 
during the climb after a balk is unduly conservative, consideration was 
given to a proposal to permit showing of compliance with the 4.0 percent 
gradient of climb in the configuration which would exist 5 seconds after 
the initiation of the climb. Further study of this proposal indicated that 
such a rule would tend to introduce complications in design and lead to 
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less favorable operating procedures which ultimately would not contribute 
to safety. One of the most important factors in connection with this 
configuration is the response of the engines to throttle movement. There
fore, there is a provision which requires that the power used in showing 
compliance with the climb gradient be that power or thrust attained 8 
seconds after initiation of movement of the power controls to the take-off 
position from the minimum flight idle position. In addition, for con
sistency with the procedures used for determining the landing distanc:e, 
the speed limitation of 1.4 v., is reduced to 1.3 V.. Concern has been 
indicated to the effect that any reduction in the prescribed gradient of 
4.0 percent might not insure in all cases the ability of the airplane to 
continue a safe climb after a balk. To provide a further safeguard, the 
take-off weight-altitude-temperature limitations (W AT limitations stem
ming from the applic:ation of the one-engine-inoperative take-off c:limb 
requirements) are being made applicable to the maximum landing weight 
at the airport of landing. In the past, the landing weight limitations 
were applic:able to the airport of destination but not to the weather alter
nates. This regulation makes both the take-off weight and landing weight 
limitations equally applicable to the airport of destination and the weather 
alternates. In view of the aforementioned changes, a reduction of the 
required c:limb gradient from 4.0 to 3.2 percent is justified and included 
in this regulation. 

In addition to the substantive changes which have been discussed, 
there are three significant changes of a clarifying nature. The first deals 
with the determination of the landing distanc:e as affected by devices or 
means other than wheel brakes. There is included a provision similar 
to the one applicable to the accelerate-stop distance for application to the 
landing distance. This provision permits the use of means other than 
wheel brakes in the determination of the landing distance. Additionally, 
there is a change to the provision which requires in some cases the deter
mination of the landing distance with one engine inoperative. It is be
lieved that the new requirement expresses the intent more clearly. One 
of the more obvious applications of this provision is in respect of turbo
propeller airplanes. Such airplanes usually are landed with the pro
pellers in a relatively high drag position. If one of the engines becomes 
inoperative, its propeller would be expected to be in a relativly low drag 
position with the consequence of a longer landing distance than with all 
engines operating. In such a case it is required that the landing distance 
be determined with one engine inoperative unless use could be made by 
the crew of other means (e.g., reverse thrust not otherwise considered in de
termining the landing distance) which would reduc:e the landing distance 
at least to that determined for alI-engine operation. 

The second clarification being included deals with the provision set
ting forth the procedures which must be included in the Airplane Flight 
Manual. This provision in SR-422 does not make clear what procedures 
are involved and whether the procedures are c:onsidered to be limitations 
on the operation of the airplane. The clarification in language specifies 
that the procedures which are included with the performance limitations 
shall be considered only as guidance material. 

The third clarification concerns the applicability of the performance 
limitations prescribed in SR-422. These consist of the "certificate Iimita-
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tions" and the "operating limitations." The former relate to maximum 
take-off and landing weights, minimum talic-off distances, accelerate-stop 
distances, and the operational limits imposed upon the airplane. These 
limitations, being part of the conditions of the type and airworthiness 
certificates, must be complied with at all times irrespective of the type 
of operation being conducted (e.g., air carrier, private, cargo). The "op
erating limitations," distinct from the "certificate limitations," are only 
applicable when required by the operating parts of the regulations (Parts 
40, 41, and 42 require compliance for passenger operations). Although 
it appeared that previous Board pronouncements regarding this general 
principle as well as the explanation contained in the preamble to SR-422 
would make the issue quite clear; it has come to the Board's attention 
that there is still some misunderstanding of this matter. Apparently this 
misunderstanding stems from the fact that SR-422 prescribes operating 
rules for air carrier operations which contain both the "certificate lim
itations" and the "operating limitations" while no prescription is given 
to non-air-carrier operations; thus giving an impression that not even 
the "certificate limitations" are applicable to non-air-carriers. The in
clusion of "certificate limitations" for air carrier operations ,vith the "op
erating limitations" ' .... as meant only to provide the operators with the 
convenience of having together the complete prescription of the applicable 
performance limitations, notwithstanding that such an inclusion, in fact, 
duplicates the general requirement of compliance with the "certificate lim
itations" contained in the Airplane Flight Manual. In view of the possible 
misunderstanding which might exist from the aforementioned inclusion, 
there are included in this regulation the same "certificate limitations" 
for applieation to all operations under the provisions of Part 43 of the 
Civil Air Regulations. 

In addition, other changes of a minor nature are included herein, the 
most significant of which is the generalization of the stall speed V., 
eliminating reference to V So and V"l' 

Of the changes to SR-422 made in this regulation, there are a number 
which might require further consideration as studies continue and as 
additional experience is gained with the application of these new rules. 
Several of these involve new concepts with which U.S. operators have had 
little or no experience. These entail the requirements relative to unbal
anced field lengths with respect to cIearways, to the rotational speed, and 
to the all-engine take-off distance. Strong representation has been made 
to the Board to the effect that the numerical factors applicable to the afore
mentioned rules are too high and should be reduced pending further ex
perience. The Board considers that it would not be in the public interest 
to reduce any of these factors until such time as further experience indi
cates that they are in fact overly conservative. Realizing, however, that 
these issues are of considerable importance in prescribing a practicable 
level of performance, the Board stands ready to reconsider the relevant 
provisions of this regulation at such time as SUbstantiating information is 
received. 

There are areas other than those previously mentioned where addi
tional refinement of details may be advisable. This is so particularly in 
the case of the requirements pertaining to the landing stage of Bight, to 
the take-off lateral clearances, and to the two-engine-inoperative en route 
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gradient margin. It is anticipated that, after further study of the regula
tion and especially after its application in the design, certification, and 
operation of forthcoming turbine-powered airplanes, the desirability of 
changes may become more apparent. It is the intent of the Board to con
sider without delay such changes as might be found necessary. Only after 
the provisions of this Special Civil Air Regulation are reasonably verified 
by practical application will the Board consider incorporating them on a 
more permanent basis into Parts 4b, 40, 41, 42, and 43 of the Civil Air 
Regulations. 

This Special Civil Air Regulation is not intended to compromise the 
authority of the Administrator under section 4b.l0 to impose such special 
conditions as he finds necessary in any particular case to avoid unsafe 
design features and otherwise to insure equivalent safety. 

Interested persons have been afforded an opportunity to participate 
in the making of this regulation (23 F.R. 2139), and due consideration has 
been given to all relevant matter presented. 

In consideration of the foregoing, the Civil Aeronautics Board hereby 
makes and promUlgates the following Special Civil Air Regulation, effec
tive July 2,1958: 

Contrary provisions of the Civil Air Regulations notwithstanding, aU 
turbine-powered transport category airplanes for which a type certificate 
is issued after August 27, 1957, shall comply with Special Civil Air Regu
lation No. SR-422 or, alternatively, with the following provisions, except 
that those airplanes for which a type certificate is issued after September 
30,1958, shall comply with the following provisions: 

1. The provisions of Part 4b of the Civil Air Regulations, effective on 
the date of application for type certificate; and such of the provisions of 
all subsequent amendments to Part 4b, in effect prior to August 27, 1957, 
as the Administrator finds necessary to insure that the level of safety of 
turbine-powered airplanes is equivalent to that generally intended by 
PlJ,rt4b, 

2. In lieu of sections 4b.1l0 through 4b.125. and 4b.743 of Pal't 4b of the 
Civil Air Regulations, the following shall be applicable: 

PERFORMANCE 

4T .110 General. 
(a) The performance of the airplane shall be determined and 

scheduled in accordance with, and shall meet the minima prescribed by, 
the pl'ovisions of sections 4T.ll0 through 4T.123. The performance limi· 
tations, information, and other data shall be given in accordance with 
section 4T.743. 

(b) Unless otherwise specifically prescribed, the performance 
shall correspond with ambient atmospheric conditions and still ah'. 
Humidity shall be accounted for as specified in paragraph (c) of this 
section, 

(e) The performance as affected by engine power and/or thrust 
shall be based on a relative humidity of 80 percent at and below standard 
temperatures and on 34 percent at and above standard temperatures plus 
50° F. Between these two temperatures the relative humidity shall vary 
linearly. 
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(d) The performance shall correspond with the propulsive 
thrust available under the particular ambient atmospheric conditions, 
the particular flight condition, and the relative humidity specified in para
graph (c) of this section. The available propulsive thrust shall corres
pond with engine pow-er and or thrust not exceeding the approved power 
and/or thrust less the installational losses and less the power and/or 
equivalent thrust absorbed by the accessories and services appropriate to 
the particular ambient atmospheric conditions and the particular flight 
condition. 

4T.111 Airplane configuration, speed, power, and/or thrust; 
general. 

(a) The airplane configuration (setting of wing and cowl flaps, 
air brakes, landing gear, propeller, etc.), denoted respectively as the take
off, en route, approach, and landing configurations, shall be selected by 
the applicant except as otherwise prescribed. 

(b) It shall be acceptable to make the airplane configurations 
variable with weight, altitude. and temperature, to an extent found by the 
Administrator to be compatible with operating procedures required in 
accordance with paragraph (c) of this section. 

(e) In determining the accelerate-stop distances. take-oft' flight 
paths, take-off distances, and landing distances, changes in the airplane's 
configuration and speed, and in the power and/or thrust shall be in ac
cordance with procedures established by the applicant for the operation 
of the airplane in service, except as otherwise prescribed. In addition, 
procedures shall be established for the execution of balked landings and 
missed approaches associated with the conditions prescribed in sections 
4T.119 and 4T.120(d). respectively. All procedures shall comply with the 
provisions of subparagraphs (1) through (3) of this paragraph. 

(1) The Administrator shall find that the procedures can be 
consistently executed in service by crews of average skill. 

(2) The procedures shall not involve methods or the use of 
devices which have not been proven to be safe and reliable. 

(3) Allowance shall be made for such time delays in the execu
tion of the procedures as may be reasonably expected to occur during 
service. 

4T.112 Stalling speeds. 
(a) The speed V. shall denote the calibrated stalling speed, or 

the minimum steady flight speed at which the airplane is controllable. in 
knots, with: 

(1) Zero thrust at the stalling speed, or engines idling and 
throttles closed if it is shown that the resultant thrust has no appreciable 
effect on the stalling speed; 

(2) If applicable, propeller pitch controls in the position 
necessary for compliance with subparagraph (1) of this paragraph; the 
airplane in all other respects (flaps, landing gear, etc.) in the particular 
configuration corresponding with that in connection with which V. is 
being used; 

(3) The weight of the airplane equal to the weight in connec
tion \\ith which V. is being used to determine compliance with a particular 
requirement; 
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(4) The center of gravity in the most unfavorable position 
within the allowable range. 

(b) The stall speed defined in this section shall be the minimum 
speed obtained in flight tests conducted in accordance with the pro
cedure of subparagraphs (1) and (2) of this paragraph. 

(1) With the airplane trimmed for straight flight at a speed 
of 1.4 V, and from a speed sufficiently above the stalling speed to insure 
steady conditions, the elevator control shall be applied at a rate such 
that the airplane speed reduction does not exceed one knot per second. 

(2) During the test prescribed in subparagraph (1) of this 
paragraph, the flight characteristics provisions of section 4h.160 of Part 
4h of the Civil Air Regulations shall be complied with. 

4T.1l3 Take-off; general. 
(a) The take-off data in sections 4T.1l4 through 4T.117 shall 

be determined under the conditions of subparagraphs (1) and (2) of this 
paragraph. 

(1) At all weights, altitudes, and ambient temperatures 
within the operational limits established by the applicant for the airplane. 

(2) In the configuration for take-off (see sec. 4T.l11). 
(b) Take-off data shall be based on a smooth, dry, hard·sur

faced runway and shall be determined in such a manner that reproduc
tion of the performance does not require exceptional skill or alertness on 
the part of the pilot. In the case of seaplanes or fioat planes, the take
off surface shall be smooth water. while for skiplane it shall be smooth 
dry snow. In addition, the take*off data shall be corrected in accordance 
with subparagraphs (1) and (2) of this paragraph for wind and for run
way gradients within the operational limits established by the applicant 
for the airplane. 

(1) Not more than 50 percent of nominal wind components 
along the take-off path opposite to the direction of take-off, and not less 
than 150 percent of nominal wind components along the take-off path in 
the direction of take-off. 

(2) Effeetive runway gradients. 
4T.114 Take-off speeds. 

(a) The criticaI-engine-failure speed VI' in terms of calibrated 
air speed, shall be selected by the applicant, but shall not be less than 
the minimum speed at which controllability by primary aerodynamic 
controls alone is demonstrated during the take*off run to be adequate 
to permit proceeding safely with the take-off using average piloting skill, 
when the critical engine j8 suddenly made inoperative. 

(b) The take-off safety speed Yo;, in terms of caJibrated air 
speed, shall be selected by the applicant so as to permit the gradient of 
climb required in section 4T.l20 (a) and (b). but it shall not be less than: 

(1) 1.2 V. for two-engine propeller-driven airplanes and fOl" 
airplanes without propellers which have no provisions for obtaining a 
significant reduction in the one·engine-inoperative power-on stalling 
speed; 

(2) 1.15 V. for propeller-driven airplanes having more than 
two engines and for airplanes without propellers which have provisions 
for obtaining a significant reduction in the one-engine-inoperatve power-on 
stalling speed; 
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(3) 1.10 times the minimum control speed V.lff" established in 
accordance with section 4b.133 of Part 4b of the CiviJ Air Regulations; 

(.I) The rotation speed V H plus the increment in speed at
tained in compliance with section 4T.1l6(e). 

(c) The minimum rotation speed VR, in terms of calibrated air 
speed, shall be selected by the applicant, except that it shall not be less 
than: 

(1) The speed V1 ; 

(2) A speed equal to 95 percent of the highest speed obtained 
in compliance with subparagraph (1) or (2), whichever is applicable, and 
with subparagraph (3) of paragraph (b) of this section: 

(3) A speed which permits the attainment of the Speed V 2 

prior to reaching a height of 35 feet above the take-off surface as deter
mined in accordance with section 4T.116(e); 

(4) A speed equal to 110 percent of the minimum speed above 
which the airplane, with all engines operating, can be made to Jift off 
the ground and to continue the take-off without displaying any hazardous 
characteristics. 

4T.115 Accelerate-stop distance. 
(a) The accelerate-stop distance shall be the sum of the 

following: 
(1) The distance required to accelerate the airplane from 

a standing start to the speed V,; 
(2) Assuming the critical engine to fail at the speed V" the 

distance required to bring the airplane to a full stop from the point cor
responding with the speed VI • 

(b) In addition to, or in lieu of, wheel brakes, the nse of other 
braking means shall be acceptable in determining the accelerate-stop dis
tance, provided that such braking means shall have been proven to be 
safe and reliable, that the manner of their employment is such that con
sistent results can be expected in service, and that exceptional skill is 
not required to control the airplane. 

(c) The landing gear shall remain extended throughout the 
accelerate-stop distance. 

4T.116 Take-off path. The take-off path shall be considered to 
extend from the standing start to a point in the take-off where a height 
of 1,500 feet above the take-off surface is reached or to a point in the 
take-off where the transition from the take-off to the en route configura
tion is completed and a speed is reached at which compliance with sec
tion 4T.120(c) is shown. whichever point is at a higher altitude. The 
conditions of paragraphs (a) through 0) of this section shall apply in 
determining the take-off path. 

(a) The fake-off path shall be based upon procedures prescribed 
in accordance with section 4T.lll(c). 

(b) The airplane shall be accelerated on the ground to the speed 
V 1 at which point the critical engine shall be made inoperative and shall 
remain inoperative during the remainder of the take-off. Subsequent 
to attaining speed Vu the airplane shall be accelerated to speed V 2 dur
ing which time it shall be permissible to initiate raising the nose gear off 
the ground at a speed not less than the rotation speed YI<" 
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(c) Landing gear retraction shall not be initiated until the air
plane becomes airborne. 

(d) The slope of the airborne portion of the take-off path shall 
be positive at an points. 

(e) The airplane shall attain the speed V2 prior to reaching a 
height of 35 feet above the take-off surface and shall continue at a speed 
as close as practical to, but not less than, V 2 until a height of 400 feet 
above the take-off surface is reached. 

(f) Except for gear retraction and propeller feathering, the 
airplane configuration shall not be changed before reaching a height of 
400 feet above the take-off surface. 

(g) At aU points along the take-off path starting at the point 
where the airplane first reaches a height of 400 feet above the take-off sur
face, the available gradient of climb shall not be less than 1.2 percent for 
two-engine airplanes and 1.7 percent for four-engine airplanes. 

(h) The take-off path shall be determined either by a continu
ous demonstrated take-off, or alternatively, by synthesizing from segments 
the complete take-off path. 

(i) If the take-off path is determined by the segmental method, 
the provisions of subparagraphs (l) through (4) of this paragraph shall 
be specifically applicable. 

(1) The segments of a segmental take-off path shall be eleady 
defined and shaH be related to the distinct changes in the configuration 
of the airplane, in power and/or thrust, and in speed. 

(2) The weight of the airplane, the configuration, and the 
power and/or thrust shall be constant throughout each segment and shaH 
correspond with the most critical condition prevailing in the particular 
segment. 

(3) The segmental flight path shall be based on the airplane's 
performance without ground effect. 

(4) Segmental take-off path data shall be checked by con
tinuous demonstrated take-offs to insure that the segmental path is con
servative relative to the continuous path. 

4T .117 Take-off distance and take-off run. 
(a) Take-off distance. The take-off distance shall be the 

greater of the distances established in accordance with subparagraphs (1) 
and (2) of this paragraph. 

(1) The horizontal distance along the take-off path from the 
start of the take-off to the point where the airplane attains a height of 35 
feet above the take-off surface, as determined in accordance with section 
4T.U6. 

(2) .A distance equal to 115 percent of the horizontal distance 
along the take-off path, with all engines operating, from the start of the 
take-off to the point where the airplane attains a height of 35 feet above the 
take-off surface, as determined by a procedure consistent with that estab
lished in accordance with section 4T.116. 

(b) Take-off run. If the take-off distance is intended to include 
a clearway (see item;; of this regulation), the take-oft' run shall be deter
mined and shall be the greater of the distances established in accordance 
with subparagraphs (1) and (2) of this paragraph. 
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(I) The horizontal distance along the take-off path from the 
start of the take-off to a point equidistant between the point where the air
plane first becomes airborne and the point where it attains a height of 35 
feet above the take-off surface, as determined in accordance with section 
-IT.H6. 

(2) A distance equal to 115 percent of the horizontal distance 
along the take-off path, with all engines operating, from the start of the 
take-off to a point equidistant between the point where the airplane 
first becomes airborne and the point where it attains a height of 35 feet 
above the take-off surface. as determined by a procedure consistent with 
that established in accordance with section 4T.116. 

4T.117a Take-off flight path. 
(a) The take-off Hight path shall be considered to begin at a 

height of 35 feet above the take-off surface at the end of the take-off dis
tance as determined in accordance with section 4T.117(a). 

(b) The net take-off flight path data shaH be determined in such 
a manner that they represent the airplane's actual take-off flight paths, 
determined in accordance with paragraph (a) of this section, diminished 
by a gradient of climb equal to 1.0 percent. 

-IT.1I8 Climb: general. Compliance shall be shown with the 
climb requirements of sections -IT.1I9 and 4T.120 at all weights, altitudes, 
and ambient temperatures, within the operational limits established by 
the applicant for the airplane. The airplane's center of gravity shall he 
in the most unfavorable position corresponding with the applicable con
figuration. 

-IT.1l9 All-engine--operating landing climb. In the landing con
figuration the steady gradient of climb shall not be less than 3.2 percent, 
with: 

(a) All engines operating at the power and/or thrust which is 
available 8 seconds after initiation of movement of the power and/01' 
thrust controls from the minimum flight idle to the take·off position; 

(b) A climb speed not in excess of 1.3 V •• 
-IT.120 One-engine.inoperative climb. 

(a) T ake--off; landing gear extended. In the take-off configu
ration existing at the point of the flight path where the airplane first be· 
comes airborne, in accordance with section -IT.1l6 but without ground 
effect. the steady gradient of climb shall be positive for two·engine air
planes and shall not be less than 0.5 percent for four-engine airplanes, 
with: 

(1) The critical engine inoperative, the remaining engine(s) 
operating at the a,-ailable take-off power and lor thrust existing in ac· 
cordance with section -IT.1I6 at the time retraction of the airplane's landing 
gear is initiated. unless subsequently a more critical power operating con· 
dition exists along the flight path prior to the point whel"e the landing geal
is fully retracted; 

(2) The ,,,eight equal to the airplane's weight existing in ac
cordance with section 4T.1l6 at the time retraction of the airplane's landing 
gear is initiated; 
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(3) The speed equal to the speed V 2 • 

(b) Take-off; landing gear retracted. In the take-off eon
figuration existing at the point of the flight path where the airplane's 
landing gear is fully retracted, in accordance with section 4T.U6 but 
without ground effect, the steady gradient of climb shall not be less than 
2.5 percent for two-engine airplanes and not less than 3.0 percent for 
four-engine airplanes, with: 

(1) The critical engine inoperative, the remaining engine(s) 
operating at the available take-off power and/or thrust existing in accord
ance with section 4T.116 at the time the Janding gear i~ fully retracted, 
unless subsequently a more critical power operating condition exists 
along the flight path prior to the point where a height of 400 feet above 
the take-off surface is reached; 

(2) The weight equal to the airplane's weight existing in 
accordance with section 4T.116 at the time the airplane's landing gear is 
fully retracted; 

(3) The speed equal to the speed V2' 
(c) Final take-off. In the en route configuration, the steady 

gradient of climb shall not be less than 1.2 percent for two-engine air
planes and not less than 1.7 percent for four-engine airplanes, at the end 
of the take~off path as determined by section 4T.U6, with: 

(1) The critical engine inoperative, the remaining engine(s) 
operating at the available maximum continuous power and/or thrust; 

(2) The weight equal to the airplane's weight existing in ac
cordance with section 4T.116 at the end of the take-off path; 

(3) The speed equal to not less than 1.25 Vs. 
(d) Approach. In the approach configuration such that the cor

responding V. for this configuration does not exceed 110 percent of the 
VH corresponding with the related landing configuration, the steady gradi
ent of climb shall not be less than 2.2 percent for two-engine airplanes and 
not less than 2.7 percent for four-engine airplanes with: 

(1) The critical engine inoperative, the remaining engine(s) 
operating at the available take-off power and/or thrust; 

(2) The weight equal to the maximum landing weight; 
(3) A climb speed established by the applicant in connection 

with normal landing procedures, except that it shall not exceed 1.5 V. 
(see sec. 4T.ll1(c». 

4T.121 En route flight paths. With the airplane in the en route 
configuration, the flight paths prescribed in paragraphs (a) and (b) of 
this section shall be determined at all weights, altitudes, and ambient 
temperatures within the limits established by the applicant for the 
airplane. 

(a) One engine inoperative. The one-engine-inoperative net 
flight path data shall be determined in such a manner that they represent 
the airplane's actual climb performance diminished by a gradient of climb 
equal to 1.1 percent for two-engine airplanes and 1.6 percent for four
engine airplanes. It shall be acceptable to include in these data the varia-
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tion of the airplane's weight along the flight path to take into account the 
progressive consumption of fuel and oil by the operating engine(s). 

(b) Two engines inoperative. For airplanes with four engines, 
the two-engine-inoperath-e net Hight path data shall be determined in such 
a manner that they represent the airplane's actual climb performance 
diminished by a gradient of climb equal to 0.5 percent. It shall be accept· 
able to include in these data the variation of the airplane's weight along 
the Hight path to take into account the progressive consumption of fuel 
and oil by the operating engines. 

(c) Conditions. In determining the flight paths prescribed in 
paragraphs (a) and (b) of this section, the conditions of subparagraphs 
(1) through (.1) ofthis paragraph shall apply. 

(1) The airplane's center of gravity shall be in the most 
unfavorable position. 

(2) The critical engine(s) shall be inoperative, the remaining 
engine(s) operating at the available maximum continuous power and/or 
thrust. 

(3) Means for controlling the engine cooling air supply shall 
be in the position which provides adequate cooling in the hot-day condition. 

(4) The speed shaH be selected by the applicant. 
4T.122 Landing distance. The landing distance shall be the 

horizontal distance required to land and to come to a complete stop (to a 
speed of approximately 3 knots in the case of seaplanes or fioat planes) 
from a point at a height of 50 feet above the landing surface. Landing 
distances shall be determined for standard temperatures at all weights, 
altitudes, and winds \\ithin the operational Jimits established by the 
applicant for the airplane. The conditions of paragraphs (a) through (g) 
of this section shall apply. 

(a) The airplane shall be in the landing configuration. During 
the landing, changes in the airplane's configuration, in power and/or 
thrust. and in speed shall be in accordance with procedures established by 
the applicant for the operation of the airplane in service. The procedures 
shall comply , ... ith the provisions of section 4T .111 (c)_ 

(b) The landing shall be preceded by a steady gliding approach 
down to the 50·foot height with a calibrated air speed of not less than 
1.3 V •• 

(c) The landing distance shall be based on a smooth, dry, hard
surfaced runway, and shall be determined in such a manner that reproduc
tion does not require exceptional skill or alertness on the part of the 
pilot. In the case of seaplanes or float planes, the landing surface shall 
be smooth ' .... ater, while for skiplanes it shall be smooth dry snow. During 
landing. the airplane shall not exhibit excessive vertical acceleration, a 
tendency to bounce, nose over, ground loop, porpoise, or water loop. 

(d) The landing distance shall be corrected for not more than 
50 percent of nominal wind components along the landing path opposite 
to the direction of landing and not less than 150 percent of nominal wind 
components along the landing path in the direction of landing. 

(e) During landing, the operating pressures on the wheel brak-
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ing system shall not be in excess of those approved by the manufacturer 
of the brakes, and the wheel brakes shall not be used in such a manner as 
to prodUce excessive wear of brakes and tires. 

(f) In addition to, or in lieu of, wheel brakes, the Use of other 
braking means shall be acceptable in determining the landing distance, 
provided such braking means shall have been proven to be safe and re
liable, that the manner of their employment is such that consistent results 
can be expected in service, and that exceptional skill is not required to 
control the airplane. 

(g) If the characteristics of a device (e.g., the propellers) de
pendent upon the operation of any of the engines noticeably increase the 
landing distance when the landing is made with the engine inoperative, 
the landing distance shall be determined with the critical engine inopera
tive unless the Administrator finds that the use of compensating means 
will result in a landing distance not greater than that attained with all 
engines operating. 

4T.123 Limitations and information. 
(a) Limitations. The performance limitations on the opera

tion of the airplane shall be established in accordance with subparagraphs 
(1) through (4) of this paragraph. (See also sec.4T.743.) 

(1) Take-off weights. The maximum take-off weights shall be 
established at which compliance is shown with the generally applicable 
provisions of this regulation and with the take-off climb provisions pre
scribed in section 4T.120 (a), (b), and (c) for altitudes and ambient tem
peratures within the operational limits of the airplane (see subparagraph 
(4) ofthisparagraph). 

(2) Landing weights. The maximum landing weights shall 
be established at which compliance is shown with the generally applicable 
provisions of this regulation and with the landing and take-off climb pro
visions prescribed in sections 4T.119 and 4T.120 for altitudes and ambient 
temperatures within the operational limits of the airplane (see subpara
graph (4) of this paragraph). 

(3) Accelerate-stop distance, take-off distance, and take-off 
run. The minimum distances required for take-off shall be established at 
which compliance is shown with the generally applicable provisions of this 
regulation and with sections 4T.115 and 4T.117(a), and with 4T.117(b) if 
the take-off distance is intended to include a clearway, for weights, alti
tudes, temperatures, wind components. and runway gradients, within the 
operational limits of the airplane (see subparagraph (4) of this para
graph). 

(4) Operational limits. The operational limits of the airplane 
shall be established by the applicant for all variable factors required in 
showing compliance with this regulation (weight, altitude, temperature. 
etc.). (See sees. 4T.113 (a)(l) and (b), 4T.118, 4T.121. and 4T.122.) 

(b) Information. The performance information on the opera
tion of the airplane shall be sehed uled in compliance with the generally ap
plicable provisions of this regulation and with sections 4T.117a(b), 4T.121. 
and 4T.122 for weights, altitudes, temperatures, wind components, and 
runway gradients, as these may be applicable~ within the operational limits 
of the airplane (see subparagraph (a)(4) of this section). In addition, the 
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performance information specified in subparagraphs (1) through (3) of 
this paragraph shall be determined by extrapolation and scheduled for the 
ranges of weights behrecn the maximum landing and maximum take-off 
weights established in accordance with subparagraphs (a)(l) and (a)(2) 
of this section. (See also sec. 4T.743.) 

(1) Climb in the landing configuration (see sec. 4T.119) ; 
(2) Climb in the approach configuration (see sec. 4T.120(d»; 
(3) Landing distance (see sec. 4T.122). 

AIRPLANE FLIGHT MANUAL 

4T.743 Performance limitations. information. and other data. 
(a) Limitations. The airplane's performance limitations shall 

be given in accordance with section 4T.123(a). 
(b) Information. The performance information prescribed in 

section 4T.123(b) for the application of the operating rules of this regu
lation shall be given together with descriptions of the conditions, air 
speeds. etc., under which the data were determined. 

(c) Procedures. Procedures established in accordance with 
section 4T.l11(c) shall be given to the extent such procedures are related 
to the limitations and information set forth in accordance with para
graphs (a) and (b) of this section. Such procedures, in the form of 
guidance material. shall be included with the relevant limitations or in
formation, as applicable. 

(d) Miscellaneous. An explanation shall be given of significant 
or unusual flight or ground handling characteristics of the airplane. 

3. In lieu of sections 40.70 through 40.78, 41.27 through 41.36(d), and 
42.70 through 42.83, of Parts 40, 41, and 42 of the Civil Air Regulations, 
respectively, the following shall be applicable: 

OPERATING RULES 

.tOT.SO Transport category airplane opemting limitations. 
(a) In operating any passenger-carrying transport category air

plane certificated in aceordance with the performance requirements of 
this regulation, the provisions of sections 40T.80 through 40T.84 shaH 
be complied with, unless deviations therefrom are specifically authorized 
by the Administrator on the ground that the special circumstances of a 
particular case ms.ke a literal observance of the requirements unneces
sary for safety. 

(b) The performance data in the Airplane Flight Manual shall 
be applied in determining compliance with the provisions of sections 40T.81 
through -WT.B4. "'"here conditions differ from those for which specific 
tests were made. compliance shall be determined by approved interpola
tion or computation of the effects of changes in the specific variables 
if such interpolations or computations give results substantially equalling 
in accuracy the results of a direct test. 

40T.81 Airplane's certificate limitations. 
(a) No airplane shall be taken off at a weight which exceeds 

the take-off weight specified in the Airplane Flight Manual for the ele
vation of the airport and for the ambient temperature existing at the 
time of the take-off. (See sees. 4T.123(a)(1) and 4T.743(a).) 
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(b) No airplane shall be taken off at a weight such that, al
lowing for normal consumption of fuel and oil in Hight to the airport 
of destination and to the alternate airports, the weight on arrival will 
exceed the landing weight specified in the Airplane Flight Manual f{)r 
the elevation of each of the airports involved and for the ambient tem
peratures anticipated at the time of landing. (See sees. 4T.123{a)(2) 
and 4T.743(a). 

(c) No airplane shall be taken off at a weight which exceeds 
the weight shown in the Airplane Flight Manual to correspond with the 
minimum distances required for take-off. These distances shall corre
spond with the elevation of the airport, the runway to be used, the effec
tive runway gradient, and the ambient temperature and wind component 
existing at the time of take-off. (See sees. 4T.123{a)(3) and 4T.743(a).) If 
the take-off distance includes a clearway as defined in Item 5 of this 
regulation, the take-off distance shall not include a clearway distance 
greater than one-half of the take-off run. 

(d) No airplane shall be operated outside the operational limits 
specified in the Airplane Flight Manual. (See sees. 4T.123(a)(4) and 
42.743(a).) 

40T.82 Take-off obstacle clearance limitations. No airplane shall 
be taken off at a weight in excess of that shown in the Airplane Flight 
Manual to correspond with a net take-off flight path which clears all 
obstacles either by at least a height of 35 feet vertically or by at least 
200 feet horizontally within the airport boundaries and by at least 300 
feet horizontally after passing beyond the boundaries. In determining the 
allowable deviation of the flight path in order to avoid obstacles by at 
least the distances prescribed, it shall be assumed that the airplane is 
not banked before reaching a height of 50 feet as shown by the take-off 
path data in the Airplane Flight Manual, and that a maximum bank there
after does not exceed 15 degrees. The take-off path considered shall be 
for the elevation of the airport, the effective runway gradient, and for 
the ambient temperature and wind component existing at the time of take
off. (See sees. 4T.123(b) and 4T.743(b).) 

40T.83 En route limitations. 
(a) One engine inoperative. No airplane shall be taken off at 

a weight in excess of that which, according to the one-engine-inoperative 
en route net Hight path data shown in the Airplane Flight Manual, will 
permit compliance with either subparagraph (1) or subparagraph (2) of 
this paragraph at all points along the route. The net Hight path used 
shall be for the ambient temperatures anticipated along the route. (See 
sees. 4T.123(b) and 4T.743(b).) 

(1) The slope of the net flight path shall be positive at an 
altitude of at least 1,000 feet above all terrain and obstructions along 
the route within 5 miles on either side of the intended track. 

(2) The net flight path shan be such as to permit the air
plane to continue flight from the cruising altitude to an alternate airport 
where a landing can be made in accordance with the provisions of section 
40T.84(b), the net flight path clearing vertically by at least 2,000 feet 
all terrain and obstructions along the route within 5 miles on either 
side of the intended track. The provisions of subdivisions (0 through 
(vii) of this . subparagraph shall apply. 
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(i) The engine shall be assumed to fail at the most critical 
point along the route. 

(ii) The airplane shan be assumed to pass over the criti
cal obstruction following engine failure at a point no closer to the criti
cal obstruction than the nearest approved radio navigational fix, except 
that the Administrator may authorize a procedure established on a dif
ferent basis where adequate operational safeguards are found to exist. 

(iii) The net flight path shall have a positive slope at 1,500 
feet above the airport used as the alternate. 

(iv) An approved method shall be used to account for winds 
which would otherwise adversely affect the flight path. 

(.) Fuel jettisoning shall be permitted if the Administrator 
finds that the operator has an adequate training program, proper in
structions are given to the flight crew, and aU other precautions are taken 
to insure a safe procedure. 

(n) The alternate airport shall be specified in the dispatch 
release and shaH meet the prescribed weather minima. 

(vii) The consumption of fuel and oil after the engine be
comes inoperative shall be that which is accounted for in the net flight 
path data shown in the Airplane Flight Manual. 

(b) Two engines inoperative. No airplane shall be flown along 
an intended route except in compliance with either subparagraph (1) or 
subparagraph (2) of this paragraph. 

(1) No place along the intended track shall be more than 
90 minutes a\vay from an airport at which a landing can be made in 
accordance with the provisions of section 40T.84(b), assuming al1 engines 
to be operating at cruising power. 

(2) No airplane shall be taken off at a weight in excess of 
that which, according to the two-engine-inoperative en route net flight 
path data shown in the Airplane Flight Manual. will permit the airplane 
to continue flight from the point where two engines are assumed to fail 
simultaneously to an airport where a landing can be made in accordance 
with the provisions of section 4OT.84(b). the net flight path having a 
positive slope at an altitude of at least 1,000 feet above all terrain and 
obstructions along the route within 5 miles on either side of the intended 
track or at an altitude of 2.000 feet, whichever is higher. The net flight 
path considered shall be for the ambient temperatures anticipated along 
the route. The provisions of subdivisions (i) through (iii) of this sub· 
paragraph shall apply. (See sees. 4T.123(b) and 4T.743(b).l 

(i) The two engines shall be assumed to fail at the most 
critical point along the route. 

(ii) The airplane's weight at the point where the two engines 
are assumed to fail shall be considered to be not less than that which would 
include sufficient fuel to proceed to the airport and to arrive there at an 
altitude of at least 1,500 feet directly over the landing area and thereafter 
to fly for 15 minutes at cruise power and/or thrust. 

(iii) The consumption of fuel and oil after the engines be
come inoperative shall be that which is accounted for in the net flight path 
data shown in the Airplane Flight Manual. 

40T.84 Landing limitations. 
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(a) Airport of destination. No airplane shall be taken off at a 
weight in excess of that which, in accordance with the landing distances 
shown in the Ail'plane Flight Manual for the elevation of the airport of 
intended destination and for the wind conditions anticipated there at the 
time of landing, would permit the airplane to be brought to rest at the air
port of intended destination within 60 percent of the effective length of the 
runway from a point 50 feet directly above the intersection of the obstruc
tion clearance plane and the runway. The weight of the airplane shall be 
assumed to be reduced by the weight of the fuel and oil expected to be con
sumed in flight to the airport of intended destination. Compliance shall 
be shown with the conditions of subparagraphs (1) and (2) of this para
graph. (See sees. 4T.123(b) and 4T.743(b).) 

(I) It shall be assumed that the airplane is landed on the most 
favorable runway and direction in still air. 

(2) It shall be assumed that the airplane is landed on the most 
suitable runway considering the probable wind velocity and direction and 
taking due account of the ground handling characteristics of the airplane 
and of other conditions (Le., landing aids, terrain, etc.). If full compliance 
with the provisions of this subparagraph is not shown, the airplane may be 
taken off if an alternate airport is designated which permits compliance 
with paragraph (b) of this section. 

(b) Alternate airport. No airport shall be designated as an al
ternate airport in a dispatch release unless the airplane at the weight 
anticipated at the time of arrival at such airport can comply with the 
provisions of paragraph (a) of this section, provided that the airplane 
can be brought to rest within 70 percent of the effective length of the 
runway. 

4. In lieu of section 43.11 of Part 43 of the Civil Air Regulations, the 
following shall be applicable: 

43T.l1 Transport category airplane weight limitations. The per
formance data in the Airplane Flight Manual shall be applied in determin
ing compliance with the following provisiollS: 

(a) No airplane shall be taken off at a weight which exceeds the 
take-off weight specified in the Airplane Flight Manual for the elevation 
of the airport and for the ambient temperature existing at the time of the 
take-off. (See sees. 4T.123(a) (1) and 4T.743(a).) 

(b) No airplane shall be taken off at a weight such that, allow
ing for normal consumption of fuel and oil in flight to the airport of des
tination and to the alternate airports, the weight on arrival will exceed the 
landing weight specified in the Airplane Flight Manual for the elevation 
of each of the airports involved and for the ambient temperatures antici· 
pated at the time of landing. (See secs. 4T.123(a)(2) and 4T.743(a).) 

(c) No airplane shall be taken off at a weight which exceeds the 
weight shown in the Airplane Flight Manual to correspond with the mini
mum distances required for take-off. These distances shall correspond 
with the elevation of the airport, the runway to be used, the effective run
way gradient, and the ambient temperature and wind component existing 
at the time of take-off. (See sees. 4T.123(a)(3) and 4T.743(a).) If the 
take·off distance includes a clearway as defined in Item 5 of this regu
lation, the take-off distance shaH not include a clearway distanee greater 
than one-half of the take-off run. 
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(d) No airplane shall be operated outside the operational limits 
specified in the Airplane Flight Manual. (See sees. 4T.123(a)(4) and 
4T.7·13(a).) 

5. The following definitions shall apply: 
Clearway. A clearway is an area beyond the airport runway not less 

than 300 feet on either side of the extended center line of the runway, at 
an elevation no higher than the elevation at the end of the runway, clear of 
all fixed obstacles, and under the control of the airport authorities. 
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SPECIAL CIVIL AIR REGULATION NO, SR-422B 

Effective: Jilly 9,1959 
Issued: July 9, 1959 

. Turbine·Powered Transport Category Airplane of Current Design 

Special Civil Air Regulation No. SR-422, effective August 27. 1957, 
prescribes l'equirements applicable to the type certification and operation 
of turbine-powered transport category airplanes for which a type cer
tificate is issued after August 27, 1957. Special Civil Air Regulation No. 
SR-422A, effective July 2, 1958, included substantive changes to SR-422 
and was made applicable to all turbine-powered transport category air
planes for which a type certificate is issued after September 30, 1958. 

This Special Civil Air Regulation makes further changes to the air
worthiness rules for turbine-powered transport category airplanes to be 
applicable to all such airplanes for which a type certificate is issued after 
August 29, 1959. These changes were proposed in Draft Release No. 58-
IC (24 F.R. 128) by the Civil Aeronautics Board in connection with the 
1958 Annual Airworthiness Review. The amendments herein have been 
adopted after careful consideration of all the discussion and comment 
received thereon. 

Substantive and minor changes have been made to the provisions of 
SR-422A. For ease in identification they are listed as follows: 

(a) Substantive changes: introductory paragraphs; 4T.114 (b), 
(c), (d), (e), and (f); 4T.1l5(d); 4T.I17a(b); 4T.120 (a)(3), (b), and 
(d); 40T.8l(e); 43T.ll (c) ; and item 5 (a) and (b). 

(b) Minor changes; item 2; 4T.1l2 (title), (b)(l), (c), (d), and 
(e); 4T.113(b); 4T.116(i)(4); 4T.117(b) (1) and (2); 4T.120(a); 4T.121; 
4T.122(d); 4T.123(a); 40T.82; and40T.83. 

Pertinent background information to this regulation is contained in 
the preambles to SR-422 and SR-422A. Following is a discussion of im
portant issues relevant to the changed provisions contained herein. 

One of the most important changes being introduced concerns the 
rotation speed V R of the airplane during takeoff (4T.114). Experience 
gained in the certification of airplanes under the provisions of SR-422 
and SR-422A indicates that relating V R to the stall speed is not essential 
and might unduly penalize airplanes with superior Hying qualities. It 
has been found that the primary limitations on VII should be in terms of a 
margin between the actual lift-off speeds VWF and the minimum unstick 
speed V MU at which the airplane can proceed safely with the takeoff. The 
provisions contained herein require that VII speeds be established to be 
applicable to takeoffs with one engine inoperative as well as with all 
engines operating. The V.!Ill speeds can be established from free air data 
provided that the data are verified by ground takeoff tests. Certain safe
guards are included in conjunction with the establishment of V R speeds 
to ensure that takeoffs in service can be made with consistent safety. 
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A change is being introduced to the provision in 4T.117a(b) concerning 
the manner in which the net takeoff flight path is obtained. In accordance 
with this provision as contained in SR-422A. the net takeoff flight path 
\vould have a negative slope throughout the acceleration segment. Since 
this segment usually represents level flight easily controlled by reference 
to the normal flight instruments, a significant reduction in the flight path's 
gradient would not be expected. For these reasons, the provision is being 
changed to permit an equivalent reduction in acceleration in lieu of a 
reduction in gradient. 

Section -IT.117a(b) is being amended additionally by changing the 
value of gradient margin in the net flight path for two-engine airplanes 
from 1.0 percent to 0.8 percent. The value for four-engine airplanes re
mains 1.0 percent. Differentiation in gradient values in the net flight 
path between two and four-engine airplanes is consistent with the differen
tiation in the climb gradients for the takeoff, enroute, and approach stages 
of flight. Statistical analysis substantiates the specific reduction of the 
net flight path gradient to a value of 0.8 percent. Correlatively, a re
evaluation of the climb gradients for twin-engine airplanes in the second 
segment takeoff and in the approach climb indicates that the respective 
values should be 2.4 percent and 2.1 percent and these changes are being 
made in 4T.120 (b) and (d). 

A change is introduced in the conditions prescribed for meeting the 
climb gradient in the first segment takeoff climb (4T.120(a». by changing 
the speed V, to the speed V [J)p. The intent of this requirement is to use the 
speed at which the airplane lifts off the ground. In SR-422 this speed was 
considered to be V,; hmvever, in SR-422A and in this regulation the speed 
V, is a higher speed which is reached at the end of the takeoff distance and 
no longer reflects the conditions pertinent to the first segment climb. In 
making this change consistent with relevant changes in SR-422A and in 
this regulation, no consideration has been given to the appropriateness of 
the minimum climb gradient values prescribed for the first segment climb. 
These are subject to alteration if results of further studies so indicate. 

There is being introduced in this regulation the concept of "stopways," 
the definition of which is contained in item 5(b). Stopways have been used 
outside the United States in meeting the accelerate-stop distances in case 
of aborted takeoffs. They are considered to result in more practical op· 
erations. In order to ensure that they can be used without detrimental 
effects on safety, a provision is being included in 4T.1l5(d) requiring taking 
into account the surface characteristics of the stopways to be used in 
scheduling the accelerate-stop distances in the Airplane Flight Manual. 

In conjunction with the introduction of stopways, there are changes 
being made in the definition of a "clearway" (item 5(a». One of the 
changes is to specify that a clear,vay begins at the end of the runway 
whether or not a stopway is being used. Of the other changes, the most 
significant one expresses the clear\vay in terms of a clearway plane and 
permits this plane to have an upward slope of 1.25 percent. In effect, this 
change will allow, in some cases, use of clearways which would not be al
lowed under the definition in SR-t22A because of relatively small obstacles 
or slightly sloping terrain. (See also 40T.81(c) and 43T.ll(c).) 

There are also included in this regulation a number of minor, editorial, 
Of clarifying changes. 
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Draft Release No. 58-IC included a propo~al for expanding lateral ob
stacle clearances in the takeoff flight path. Studies indicate that some ex
panding lateral clearances are necessary for safety in operations with all 
turbine-powered airplanes. It appears, therefore, that an appropriate 
rule should be made applicable not only to airplanes certificated in accord
ance with this regulation, but also to those certificated in accordance with 
SR-422 and SR-422A. Accordingly, no change is being made in this regu
lation to the lateral obstacle clearance provisions, instead, a Notice of 
Proposed Rule Making is now being prepared to amend SR-422, SR-422A, 
and this regulation. to require expanding lateral obstacle clearances for 
all airplanes certificated thereunder. 

This Special Civil Air Regulation is not intended to compromise the 
authority of the Administrator under section 4b.l0 to impose such special 
conditions as are found necessary in any particular case to avoid unsafe 
design featUres and otherwise to ensure equivalent safety. 

Interested persons have been afforded an opportunity to participate in 
the making of this regulation (24 F.R.128), and due consideration has been 
given to all relevant matter presented. 

This regulation does not require compliance until after August 29, 
1959; however, since applicants for a type certificate for turbine-powered 
transport category airplanes may elect to show compliance with this regu
lation before that date, it is being made effective immediately. 

In consideration of the foregoing, the following Special Civil Air Reg
ulation is hereby promulgated to become effective immediately: 

Contrary provisions of the Civil Air Regulations notwithstanding, all 
turbine-powered transport category airplanes for which a type certificate 
is issued after August 29. 1959, shall comply with the following require
ments. Applicants for a type certificate for a turbine-powered transport 
category airplane may elect and are authorized to meet the requirements 
of this Special Civil Air Regulation prior to August 29. 1959, in which case 
however, aJl of the foUowing provisions must be complied with. 

1. The provisions of Part 4b of the Civil Air Regulations, effective 
on the date of application for type certificate; and such of the provisions 
of all subsequent amendments to Part 4b, in effect prior to August 27, 
1957, as the Administator finds necessary to ensure that the level of safety 
of turbine-powered airplanes is equivalent to that generally intended by 
Part4b. 

2. In lieu of sections 4b. 110 through 4b.125, 4b.183, and 4b.743 of Part 
4b of the Civil Air Regulations, the following shall be applicable: 

PERFORMANCE 
4T.110 General. 

(a) The performance of the airplane shall be determined and 
scheduled in accordance with, and shall meet the minima prescribed by, the 
provision of sections 4T.ll0 through 4T.123. The performance limitations, 
information, and other data ghall be given in accordance with section 
4T.743. 

(b) Unless otherwise specifically prescribed, the performance 
shall correspond with ambient atmospheric conditions and still air. 
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Humidity shall be accounted for as specified in paragraph (e) of this 
section. 

(e) The performance as affected by engine power and lor thrust 
shall be based on a relative humidity of 80 percent at and below standard 
temperatures and on 34 percent at and above standard temperatures plus 
50" F. Between these two temperatures the relative humidity shall vary 
linearly. 

(d) The performance shall correspond with the propUlsive 
thrust available under the particular ambient atmospheric conditions, 
the particular tlight condition, and the relative humidity specified in para
graph (c) of this section. The available propulsive thrust shall cor
respond with engine power and/or thrust not exceeding the approved 
power and/or thrust less the installational losses and less the power 
and or equivalent thrust absorbed by the accessories and services appro
priate to the particular ambient atmospheric conditions and the particular 
flight condition. 

4T.l11 Airplane configuration, speed, power, and/or thrust; 
general. 

(a) The airplane configuration (setting of wing and cowl flaps. 
air brakes, landing gear, propeller, etc.), denoted respectively as the take
off, en route. approach, and landing configurations, shall be selected by 
the applicant except as otherwise prescribed. 

(b) It shall be acceptable to make the airplane configurations 
variable with weight, altitude, and temperature, to an extent found by the 
Administrator to be compatible with operating procedures required in 
accordance with paragraph (c) of this section. 

(c) In determining the accelerate-stop distances, takeoff flight 
paths. takeoff distances, and landing distances, changes in the airplane's 
configuration and speed, and in the power and Ithrust shall be in accord
ance with procedures established by the applicant for the operation of 
the airplane in service, except as otherwise prescribed. In addition, pro
cedures shall be established for the execution of balked landings and 
missed approaches associated with the conditions prescribed in sections 
4T.119 and 4T.120(d), respectively. All procedures shall comply with the 
provisions of subparagraphs (1) through (3) of this paragraph. 

(1) The Administrator shall find that the procedures can be 
consistently executed in service by crews of average skill. 

(2) The procedures shall not involve methods or the use of 
devices which have not been proven to be safe and reliable. 

(3) Allowance shall be made for such time delays in the 
execution of the procedures as may be reasonably expected to occur during 
service. 

4T .112 Stalling and minimum control speeds. 
(a) The speed V. shall denote the calibrated stilling speed, or 

the minimum steady Hight speed at which the airplane is controllable, in 
knots, "ith : 

(1) Zero thrust at the stalling speed, or engines idling and 
throttles closed if it is shown that the resultant thrust has no appreciable 
effect on the stalling speed; 

(2) If applicable, propeller pitch controls in the position 
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necessary for compliance with subparagraph (1) of this paragraph; the 
airplane in all other respects (flaps, landing gear, etc.) in the particu
lar configuration corresponding with that in connection with which V. 
is being used; 

(3) The weight of the airplane equal to the weight in connec
tion with which V. is being used to determine compliance with a particular 
requirement; 

(4) The center of gravity in the most unfavorable position 
within the the allowable range. 

(b) The stall speed defined in this section shall be the mini
mum speed obtained in flight tests conducted in accordance with the 
procedure of subparagraphs (1) and (2) of this paragraph. 

(1) With the airplane trimmed for straight Hight at a speed 
chosen by the applicant, but not less than 1.2 Vs nor greater than 1.4 
V •• and from a speed sufficiently above the stalling speed to ensure 
steady conditions, the elevator control shall be applied at a rate such 
that the airplane speed reduction does not exceed 1 knot per second. 

(2) During the test prescribed in subparagraph (1) of this 
paragraph, the flight characteristics provisions of section 4b.160 of Part 
4b of the Civil Air Regulations shall be complied with. 

(c) The minimum control speed V Me, in terms of calibrated 
air speeed, shall be determined under the conditions specified in this para
graph so that, when the critical engine is suddenly made inoperative at 
that speed, it is possible to recover control of the airplane with the engine 
still inoperative and to maintain it in straight flight at that speed, either 
with zero yaw or, at the option of the applicant, with an angle of bank not 
in excess of 5 degrees. V Me shall not exceed 1.2 V 8 with: 

(1) Engines operating at the maximum available takeoff 
thrust and/or power; 

(2) Maximum sea level takeoff weight or such lesser weight as 
might be necessary to demonstrate V MO. 

(3) The airplane in the most critical takeoff configuration 
existing along the flight path after the airplane becomes airborne, except 
that the landing gear is retracted; 

(4) The airplane trimmed for takeoff; 
(5) The airplane airborne and the ground effect negligible; 
(6) The center of gravity in the most unfavorable position; 

(d) In demonstrating the minimum speed specified in paragraph 
(c) of this section, the rudder force required to maintain control shall not 
exceed 180 pounds and it shall not be necessary to reduce the power and/or 
thrust of the operative engine(s). 

(e) During recovery from the maneuver specified in paragraph 
(c) of this section, the airplane shall not assume any dangerous attitude, 
nor shall it require exceptional skill, strength, or alertness on the part of 
the pilot to prevent a change of heading in excess of 20 degrees before re
covery is complete. 

4T.113 Takeoff; general. 
(a) The takeoff data in sections 4T.114 through 4T.1l7 shall be 

determined under the conditions of subparagraphs (1) and (2) of this 
paragraph. 
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(1) At all weights, altitudes, and ambient temperatures, 
within the operational limits established by the applicant for the airplane. 

(2) In the configuration for takeoff (see sec. 4T.lll). 
(b) Takeoff data shall be based on a smooth, dry, hard-surfaced 

runway and shall be determined in such a manner that reproduction of 
the performance does not require exceptional skill or alertness on the part 
of the pilot. In the case of seaplanes or float planes, the takeoff surface 
shall be smooth water, while for skiplane it shall be smooth, dry snow. In 
addition, the takeoff' data shall include operational correction factors in 
accordance with subparagraphs (1) and (2) of this paragraph for wind and 
for runway gradients, within the operational limits established by the 
applicant for the airplane. 

(1) Not more than 50 percent of nominal wind components 
along the takeoff' path opposite to the direction of takeoff, and not less than 
150 percent of nominal wind components along the takeoff path in the 
direction of takeoff. 

(2) Effective runway gradients. 
4T.114 Takeoff speeds. 

(a) The critical-engine-failure speed V, in terms of calibrated 
air speed, shall be selected by the applicant, but shall not be less than the 
minimum speed at \vhich controllability by primary aerodynamic controls 
alone is demonstrated during the takeoff run to be adequate to permit 
proceeding safely with the takeoff using average piloting skill, when the 
critical engine is suddenly made inoperative. 

(b) The minimum takeoff safety speed V 2 min. in terms of cali
brated air speed, shall not be less than: 

(1) 1.2 V. for two-engine propeller-driven airplanes and for 
airplanes without propellers which have no provisions for obtaining a 
significant reduction in the one-engine-inoperative power-on stalling speed; 

(2) 1.15 V. for propeller-driven airplanes having more than 
two engines and for airplanes without propellers which have provisions for 
obtaining a significant reduction in the one-engine-inoperative power-on 
stalling speed; 

(a) 1.10 times the minimum control speed V M(,. 

(c) The takeoff safety speed V 2, in terms of calibrated air speed. 
shall be selected by the applicant so as to permit the gradient of climb re
quired in section 4T.120(b), but it shall not be less than: 

(1) The speed V 2 mi", 

(2) The rotation speed V II (see paragraph (e) of this section) 
plus the increment in speed attained prior to reaching a height of 35 feet 
above the takeoff' surface in compliance with section 4T.116(e). 

(d) The minimum unstick speed V.III" in terms of calibrated 
air speed, shall be the speed at and above which the airplane can be made 
to lift off the ground and to continue the takeoff without displaying any 
hazardous characteristics. VJIf> speeds shall be selected by the applicant 
for the all-engines-operating and the one-engine-inoperative conditions. 
It shall be acceptable to establish the V lU> speeds from free air data: Pro
vided, That these data are verified by ground takeoff tests. 

NOTE: In certain cases., ground takeoff tests might involve some takeoffs at the V lI'> 

speeds. 
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(e) The rotation speed VB. in terms of calibrated air speed, shall 
be selected by the applicant in compliance with the conditions of subpara
graphs (1) through (4) of this paragraph. 

(1) The V R speed shall not be less than: 
(i) The speed V1 ; 

(ii) A s'peed equal to 105 percent of V MO; 

(iii) A speed which permits the attainment of the speed V2 

prior to reaching a height of 35 feet above the takeoff surface as deter
mined in accordance with section 4T.116(e); 

(iv) A speed which, if the airplane is rotated at its maxi
mum practicable rate, will result in a lift-off speed V LOF (see paragraph (f) 
of this section) not less than 110 percent of V MU in the all-engines-operating 
condition nor less than 105 percent of V MF in the one-engine-inoperative 
condition. 

(2) For any given set of conditions (weight, configuration, 
temperature, etc.), a single value of V 11 speed obtained in accordance with 
this paragraph shall be used in showing compliance with both the one
engine-inoperative and the all-engines-operating takeoff provisions. 

(3) It shall be shown that the one-engine-inoperative take
off distance determined with a rotation speed .5 knots less than the V R 

speed established in accordance with subparagraphs (1) and (2) of this 
paragraph does not exceed the corresponding one-engine-inoperative take
off distance determined with the established V R speed. The determina
tion of the takeoff distances shall be in accordance with section 
4T.1l7(a)(1). 

(4) It shall be demonstrated that reasonably expected varia
tions in service from the takeoff procedures established by the applicant 
for the operation of the airplane (see sec. 4T.l11(c» (e.g., over-rotation 
of the airplane, out of trim conditions) will not result in unsafe flight 
characteristics nor in marked increases in the scheduled takeoff distances 
established in accordance with section 4T.117(a). 

({) The lift-off speed V £OF, in terms of calibrated air speed, shall 
be the speed at which the airplane first becomes airborne. 

4T.115 Accelerate-stop distance. 
(a) The accelerate-stop distance shall be the sum of the 

following: 
(1) The distance required to accelerate the airplane from a 

standing start to the speed Vl; 
(2) Assuming the critical engine to fail at the speed V1, the 

distance required to bring the airplane to a full stop from the point 
corresponding with the speed Vt • 

(b) In addition to, or in lieu of, wheel brakes, the use of other 
braking means shall be acceptable in determining the accelerate-stop dis
tance, provided that such braking means shall have been proven to be 
safe and reliable, that the manner of their employment is such that con
sistent results can be expected in service and that exceptional skill is 
not required to control the airplane. 

(c) The landing gear shall remain extended throughout the 
accelerate-stop distance. 

(d) If the accelerate-stop distance is intended to include a stop
way with surface characteristics substantially different from those of a 
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smooth hard·surfaced runway, the takeoff data shall include operational 
correction factors for the accelerate-stop distance to account for the par
ticular surface characteristics of the stopway and the variations in such 
characteristics with seasonal weather conditions (i.e., temperature, rain, 
snow, ice, etc.), within the operational limits established by the 
applicant. 

4T.116 Takeoff path. The takeoff path shall be considered to 
extend from the standing start to a point in the takeoff where a height 
of 1,500 feet above the takeoff surface is reached or to a point in the 
takeoff where the transition from the takeoff to the en route configura
tion is completed and a speed is reached at which compliance with sec· 
tion 4T.120(c) is shown, whichever point is at a higher altitude. The 
conditions of paragraphs (a) through (i) of this section shall apply in 
determining the takeoff path. 

(a) The takeoff path shall be based upon procedures prescribed 
in accordance with section 4T.ll1(c). 

(b) The airplane shall be accelerated on the ground to the speed 
VI at which point the critical engine shall be made inoperative and shall 
remain inoperative during the remainder of the takeoff. Subsequent to 
attaining speed Vu the airplane shall be accelerated to speed V 2 during 
which time it shall be permissible to initiate raising the nose gear off the 

(c) Landing gear retraction shall not be initiated until the 
ground at a speed not less than the rotating speed V R. 

airplane becomes airborne. 
(d) The slope of the airborne portion of the takeoff path shall 

be positive at all points. 
(e) The airplane shall attain the speed V 2 prior to reaching 

a height of 35 feet above the takeoff surface and shall continue at a speed 
as close as practical to. but not less than, V 2 until a height of 400 feet 
above the takeoff surface is reached. 

(f) Except for gear retraction and propeller feathering, the 
airplane configuration shall not be changed before reaching a height of 
400 feet above the takeoff surface. 

(g) At all points along the takeoff path starting at the point 
where the airplane first reaches a height of 400 feet above the takeoff 
surface. the available gradient of climb shall not be less than 1.2 percent 
for two.engine airplanes, and 1.7 percent for four-engine airplanes. 

(h) The takeoff path shaH be determined either by a continu
ous demonstrated takeoff, or alternatively. by synthesizing from segments 
the complete takeoff path. 

(i) If the takeoff path is determined by the segmental method, 
the provisions of subparagraphs (1) through (4) of this paragraph shall 
be specifically applicable. 

(1) The segments of a segmental takeoff path shall be clearly 
defined and shall be related to the distinct changes in the configuration 
of the airplane, in power and/or thrust, and in speed. 

(2) The weight of the airplane, the configuration, and the 
power and/or thrust shall be constant throughout each segment and shall 
correspond with the most critical condition prevailing in the particular 
segment. 
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(3) The segmental flight path shall be based on the airplane's 
performance without ground effect. 

(4) Segmental takeoff path data shall be checked by con
tinuous demonstrated takeoffs up to the point where the airplane's per
formance is out of ground effect and the airplane's speed is stabilized, 
to ensure that the segmental path is conservative relative to the contin
uous path. 

NOTE: The airplane usually is considered out of grQund effect when it reaches a height 
above the ground equal to the airplane's wing span. 

4T.117 Takeoff distance and takeoff run. 
(a) Takeoff distance. The takeoff distance shall be the greater 

of the distances established in accordance with subparagraphs (1) and 
(2) of this paragraph. 

(1) The horizontal distance along the takeoff path from the 
start of the takeoff to the point where the airplane attains a height of 
35 feet above the takeoff surface, as determined in accordance with sec
tion 4T .I1S. 

(2) A distance equal to 115 percent of the horizontal distance 
along the takeoff path, with all engines operating, from the start of the 
takeoff to the point where the airplane attains a height of 35 feet above 
the takeoff surface, as determined by a procedure consistent with that 
establi8hed in accordance with section4T.1l6. 

(b) Takeoff run. If the takeoff distance is intended to include 
a clearway (see item 5 of this regulation). the takeoff run shall be deter
mined and shall be the greater of the distances established in accordance 
with subpal'agraphs (1) and (2) of this paragraph. 

(1) The horizontal distance along the takeoff path from the 
start of the takeoff to a point equidistant between the point where the 
speed V £OF is reached and the point where the airplane attains a height of 
35 feet above the takeoff surface, as determined in accordance with section 
4T.116. 

(2) A distance equal to 115 percent of the horizontal distance 
along the takeoff path, with all engines operating, from the start of the 
takeoff to a point equidistant between the point where the speed VWF is 
reached and the point where the airplane attains a height of 35 feet above 
the takeoff surface. as determined by a procedure consistent with that 
established in accordance with section 4T.U6. 

4T .117a Takeoff flight path. 
(a) The takeoff flight path shall be considered to begin at a 

height of 35 feet above the takeotf surface at the end of the takeoff distance 
as determined in accordance with section 4T.117(a). 

(b) The net takeoff flight path data shall be determined in such 
a manner that they represent the airplane's actual takeotf flight paths, de
termined in accordance with section 4T.U6 and with paragraph (a) of 
this section. reduced at each point by a gradient of climb equal to 0.8 per
cent for two-engine airplanes and equal to 1.0 percent for four-engine air
planes. It shall be acceptable to apply the prescribed reduction in climb 
gradient as an equivalent reduction in the airplane's acceleration along 
that portion of the actual takeoff flight path where the airplane is ac
celerated in level flight. 
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4T.llS Climb; general. Compliance shan be shown with the 
climb requirements of sections 4T.1l9 and 4T.120 at all weights, altitudes, 
and ambient temperatures, within the operational limits established 
by the applicant for the airplane. The airplane's center of gravity shall 
be in the most unfavorable position corresponding with the applicable 
configuration. 

4T .119 All-engine-operating landing climb. In the landing con
figuration the steady gradient of climb shall not be less than 3.2 percent, 
with: 

(a) All engines operating at the power and/or thrust which 
are available 8 seconds after initiation of movement of the power and/or 
thrust controls fromthe minimum flight idle to the takeoff position; 

(b) A climb speed not in excess of 1.3 V •• 
4T.120 One-engine-inoperative climb. 

(a) Takeoff; landing gear extended. In the critical takeoff 
configuration existing along the fiight path between the points where the 
airplane reaches the speed V LOF and where the landing gear is fully re
tracted, in accordance with section 4T.I16 but without ground effect, the 
steady gradient of climb shall be positive for two.engine airplanes and 
shall not be Jess than 0.5 percent for four-engine airplanes, with: 

(1) The critical engine inoperative, the remaining engine(s) 
operating at the available takeoff power and/or thrust existing in accord
ance with section 4T.116 at the time retraction of the airplane's landing 
gear is initiated, unless subsequently a more critical power operating eon
dition exists along the flight path prior to the point where the landing gear 
is fully retracted; 

(2) The weight equal to the airplane's weight existing in ac
cordance with section 4T.1l6 at the time retraction of the airplane's land
ing gear is initiated; 

(3) The speed equal to the speed V LOF. 

(b) Takeoff; landing gear retracted. In the takeoff configura
tion existing at the point of the flight pa.th where the airplane's landing 
gear is fully retracted, in accordance with section 4T.116 but without 
ground effect, the steady gradient of climb shall not be less than 2.4 per
cent for two-engine airplanes and not less than 3.0 percent for four-engine 
airplanes, with: 

(1) The critical engine inoperative, the remaining engine(s) 
operating at the available takeoff power and/or thrust existing in accord
ance with section 4T.1l6 at the time the landing gear is fully retracted, un
less subsequently a more critical power operating condition exists along 
the flight path prior to the point where a height of 400 feet above the 
takeoff surface is reached; 

(2) The weight equal to the airplane's weight existing in ac
cordance with section 4T.116 at the time the airplane's landing gear is 
fully retracted; 

(3) The speed equal to the speed V z • 

(e) Final takeoff. In the en route configuration, the steady 
gradient of climb shall not be less than 1.2 percent for two·engine airplanes 
and not less than 1.7 percent for four-engine airplanes. at the end of the 
takeoff path as determined by section 4T.116. with: 
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(1) The critical engine inoperative, the remaining engine(s} 
operating at the available maximum continuous power and/or thrust; 

(2) The weight equal to the airplane's weight existing in ac
cordance with section 4T.116 at the end of the takeoff path. 

(3) The speed equal to not less than 1.25 V8 • 

(d) Approach. In the approach configuration corresponding 
with the normal all-engines.operating procedure such that V. related to 
this configuration does not exceed 110 percent of the V. corresponding 
with the related landing configuration, the steady gradient of climb shall 
not be less than 2.1 percent for two-engine airplanes and not less than 2.7 
percent for four-engine airplanes with: 

(1) The critical engine inoperative, the remaining engine(s) 
operating at the available takeoff power and/or thrust; 

(2) The weight equal to the maximum landing weight; 
(3) A climb speed established by the applicant in connection 

with normal landing procedures, except that it shall not exceed 1.5 V. 
(see sec. 4T.111 (c». 

4T.121 En route flight paths. With the airplane in the en route 
configuration, the Hight paths prescribed in paragraphs (a) and (b) of this 
section shall be determined at all weights, altitudes, and ambient tempera
tures, within the operational limits established by the applicant for the 
airplane. 

(a) One engine inoperative. The one-engine-inoperative net 
flight path data shall be determined in such a manner that they 
represent the airplane's actual climb performance diminished by a gradi
ent of climb equal to 1.1 percent for two-engine airplanes and 1.6 percent 
for four-engine airplanes. It shall be acceptable to include in these data 
the variation of the airplane's weight along the flight path to take into 
account the progressive consumption of fuel and oil by the operating 
engme(s). 

(b) Two engines inoperative. For airplanes with four engines, 
the two-engine-inoperative net flight path data shall be determined in such 
a manner that they represent the airplane's actual climb performance 
diminished by a gradient of climb equal to 0.5 percent. It shall be accept
able to include in these data the variation of the airplane's weight along 
the Hight path to take into account the progressive consumption of fuel 
and oil by the operating engines. 

(c) Conditions. In determining the Hight paths prescribed in 
paragraphs (a) and (b) of this section, the conditions of subparagraphs 
(1) through (4) of this paragraph shall apply. 

(1) The airplane's center of gravity shall be in the most 
unfavorable position. 

(2) The critical engine(s) shall be inoperative. the remaining 
engine(s) operating at the available maximum continuous power and/or 
thrust. 

(3) Means for controlling the engine cooling air supply shall 
be in the position which provides adequate cooling in the hot-day condition. 

(4) The speed shall be selected by the applicant. 
4T.122 Landing distance. The landing distance shall be the hori

zontal distance required to land and to come to a complete stop {to a speed 
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of approximately 3 knots in the case of seaplanes or float planes) from a 
point at a height of 50 feet above the landing surface. Landing distances 
shall be determined for standard temperatures at all weights, altitudes, 
and winds, within the operational limits established by the applicant for 
the airplane. The conditions of paragraphs (a) through (g) of this 
section shall apply. 

(a) The airplane shall be in the landing configuration. During 
the landing, changes in the airplane's configuration, in power and/or 
thrust, and in speed shall be in accordance with procedures established by 
the applicant for the operation of the airplane in service. The procedures 
shall comply with the provisions of section 4T .111 (c). 

(b) The landing shall be preceded by a steady gliding approach 
down to the 50-foot height with a calibrated air speed of not less than 
1.3 V •• 

(e) The landing distance shall be based on a smooth, dry, hard
surfaced runway, and shall be determined in such a manner that reproduc
tion does not require exceptional skill or alertness on the part of the pilot. 
In the case of seaplanes or float planes, the landing surface shall be smooth 
water, while for skiplanes it shall be smooth. dry snow. During landing, 
the airplane shaH not exhibit excessive vertical acceleration, a tendency to 
bounce, nose over, ground loop, porpoise, or water loop. 

(d) The landing distance data shaH include operational correc
tion factors for not more than 50 percent of nominal wind components 
along the landing path opposite to the direction of landing and not less 
than 150 percent of nominal wind components along the landing path in 
the direction of landing. 

(e) During landing, the operating pressures on the wheel brak
ing system shall not be in excess of those approved by the manufacturer 
of the brakes, and the wheel brakes shall not be used in such a manner as 
to produce excessive wear of brakes and tires. 

(f) In addition to, or in lieu, of, wheel brakes, the use of other 
braking means shall be acceptable in determining the landing distance, 
provided such braking means shall have been proven to be safe and 
reliable, that the manner of their employment is such that consistent 
results can be expected in service, and that exceptional skill is not required 
to control the airplane. 

(g) If the characteristics of a device (e.g., the propellers) de
pendent upon the operation of any of the engines noticeably increase the 
landing distance when the landing is made with the engine inoperative, 
the landing distance shall be determined with the critical engine in
operative unless the Administrator finds that the use of compensating 
means will result in a landing distance not greater than that attained with 
all engines operating. 

4T.123 Limitations and information. 
(a) Limitations. The performance limitations on the operation 

of the airplane shall be established in accordance with suhparagraph (1) 
through (4) of this paragraph. (See also sec. 4T.743.) 

(1) Takeoff weights. The maximum takeoff weights shall be 
established at which compliance is shown with the generally applicable 
provisions of this regulation and with the takeoff climb provisions pre-
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scribed in section 4T.120(a), (b), and (c) for altitudes and ambient tem
peratures, within the operational limits of the airplane (see subparagraph 
(4) of this paragraph). 

(2) Landing weights. The maximum landing weights shall 
be established at which compliance is shown with the generally applicable 
provisions of this regulation and with the landing and takeoff climb 
provisions prescribed in sections 4T.119 and 1T.120 for altitudes and am
bient temperatures, within the operational limits of the airplane (see 
subparagraph (4) of this paragraph). 

(3) Accelerate-stop distance, takeoff distance. and takeoff 
run. The minimum distances required for takeoff shall be established at 
which compliance is shown with the generally applicable provisions of 
this regulation and with sections 4T.1l5 and 4T.ll7(a) and with 4T.1l7(b) 
if the takeoff distance is intended to include a clearway, for weights, 
altitudes, temperatures, wind components, and runway gradients, within 
the operational limits of the airplane (see subparagraph (4) of this 
paragraph). 

(4) Operational limits. The operational limits of the airplane 
shall be established by the applicant for all variable factors required in 
showing compliance with this regulation (weight, altitude, temperature, 
etc.). (See secs. 4T.1l3 (a}(l) and (b), 4T.1l5(d), 4T.llS, 4T.121, and 
41'.122.) 

(b) In/ormation. The performance information on the opera
tion of the airplane shall be scheduled in compliance with the generally 
applicable provisions of this regulation and with sections 4T.1l7a(b). 
41'.121, and 41'.122 for weights, altitudes, temperatures, wind components, 
and runway gradients, as these may be applicable, within the operational 
limits of the airplane (see subparagraph (a)(4) of this section). In addi
tion, the performance information specified in subparagraphs (l) through 
(3) of this paragraph shall be determined by extrapolation and scheduled 
for the ranges of weights between the maximum landing and maximum 
takeoff weights established in accordance with subparagraphs (a)(l) and 
(a)(2) of this section. (See also sec, 41'.743.) 

(1) Climb in the landing configuration (see sec. 41'.119); 
(2) Climb in the approach configuration (see sec. 4T.120(d»; 
(3) Landing distance (see sec. 4T.122). 

AIRPLANE FLIGHT MANUAL 

41'.743 Performance limitations, information, and other data. 
(a) Limitations. The airplane's performance limitations shaH 

be given in accordance with section 41'.123 (a). 
(b) Information. The performance information prescribed in 

section 4T.123{b) for the application of the operating rules of this regula
tion shaH be given together with descriptions of the conditions, air speeds, 
etc., under which the data were determined. 

(c) Procedures. Procedures established in accordance with 
section 4T.l11(c) shall be given to the extent such procedures are related 
to the limitations and information set forth in accordance with para
graphs (a) and (b) of this section. Such procedUres, in the form of 
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guidance material, shall be included with the relevant limitations or in
formation, as applicable. 

(d) Miscellaneous. An explanation shaH be given of signifi
cant or unusual flight or ground handling characteristics of the airplane. 

3. In lieu of sections 40.70 through 40.78,41.27 through 41.36(d), and 
42.70 through 42.83. of Parts 40, 41, and 42, respectively, of the Civil Air 
Regulations, the following shall be applicable: 

OPERATING RULES 

40T.80 Transport category airplane operating limitations. 
(a) In operating any passenger-carrying transport category 

airplane certificated in accordance with the performance requirements of 
this regulation. the provisions of sections 40T.80 through 40T.84 shall be 
complied with, unless deviations therefrom are specifically authorized 
by the Administrator on the ground that the special circumstances of a 
particular case make a literal observance of the requirements unnecessary 
for safety. 

(b) The performance data in the Airplane Flight Manual shall 
be applied in determining compliance with the provisions of sections 
40T.81 through 40T.B4. Where conditions differ from those for which 
specific tests were made, compliance shall be determined by approved 
interpolation or computation of the effects of changes in the specific 
variables if such interpolations or computations give results substantially 
equalling in accuracy the results of a direct test. 

4OT.81 Airplane's certificate limitations. 
(a) No airplane shall be taken off at a weight which exceeds 

the takeoff weight specified in the Airplane Flight Manual for the eleva
tion of the airport and for the ambient temperature existing at the time 
of the takeoff. (See secs. 4T.123(a)(1) and 4T.743(a).) 

(b) No airplane shall be taken off at a weight such that, allow
ing for normal consumption of fuel and oil in flight to the airport of 
destination and to the alternate airports, the weight on arrival will exceed 
the landing weight specified in the Airplane Flight Manual for the ele
vation of each of the airports involved and for the ambient temperatures 
anticipated at the time of landing. (See sees. 4T.123(a)(2) and 4T.743(a).) 

(c) No airplane shall be taken off at a weight which exceeds 
the weight at which. in accordance with the minimum distances for take
off scheduled in the Airplane Flight Manual, compliance with subpara
graphs (1) through (3) of this paragraph is shown. These distances 
shall correspond with the elevation of the airport, the runway to be 
used, the effective runway gradient, and the ambient temperature and 
wind component existing at the time of takeoff. (See sees. 4T.I23 (a) (3) 
and 4T.743(a).) 

(1) The accelerate-stop distance shall not be greater than 
the length of the runway plus the length of the stop way if present. 

(2) The takeoff distance shall not be greater than the length 
of the runway plus the length of the clearwa:r if present, excel,t that 
the length of the clearway shall not be greater than one-half of the 
length of the runway. 
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(3) The takeoff run shall not be greater than the length of 
the runway. 

(d) No airplane shall be operated outside the operational limits 
specified in the Airplane Flight Manual. (See sees. 4T.123(a)(4) and 
4T.743(a).) 

40T.82 Takeoff obstacle clearance limitations. No airplane shall 
be taken off at a weight in excess of that shown in the Airplane Flight 
Manual to correspond with a net takeoff flight path which clears all 
obstacles either by at least a height of 35 feet vertically or by at least 
200 feet horizontally within the airport boundaries and by at least 300 
feet horizontally after passing beyond the boundaries. In determining 
the allowable deviation of the net takeoff flight path in order to avoid 
obstacles by at least the distances prescribed, it shall be assumed that 
the airplane is not banked before reaching a height of 50 feet as shown 
by the net takeoff flight path data in the Airplane Flight Manual, and 
that a maximum bank thereafter does not exceed 15 degrees. The net 
takeoff flight path considered shall be for the elevation of the airport, 
the effective runway gradient, and for the ambient temperature and wind 
component existing at the time of takeoff. (See sees. 4T.123(b) and 
4T.743(b).) 

40T.83 En route limitations. All airplanes shall be operated in 
compliance with paragraph (a) of this section. In addition, no airplane 
shall be flown along an intended route if any place along the route is 
more than 90 minutes away from an airport at which a landing can be 
made in accordance with section 40T.84(b), assuming all engines to be 
operating at cruising power, unless compliance is shown with paragraph 
(b) of this section. 

(a) One engine inoperative. No airplane shall be taken off at 
a weight in excess of that which, according to the one-engine-inoperative 
en route net flight path data shown in the Airplane Flight Manual, will 
permit compliance with either subparagraphs (1) or (2) of this para· 
graph at all points along the route. The net flight path shall have a 
positive slope at 1,500 feet above the airport where the landing is as
sumed to be made after the engine fails. The net flight path used shall 
be for the ambient temperatures anticipated along the route. (See sees. 
4T.123(b) and 4T.743(b).) 

(1) The slope of the net flight path shall be positive at an 
altitude of at least 1,000 feet above all terrain and obstructions along 
the route within 5 statute miles (4.34 nautical miles) on either side of 
the intended track. 

(2) The net flight path shall be such as to permit the air
plane to continue Hight from the cruising altitude to an airport where 
a landing can be made in accordance with the provisions of section 
40T.84(b). the net flight path clearing vertically by at least 2,000 feet all 
terrain and obstructions along the route within 5 statute miles (4.34 nau
tical miles) on either side of the intended track. The provisions of sub
divisions (i) through (vi) of this subparagraph shall apply. 

(i) The engine shall be assumed to fail at the most criti
cal point along the route. 

(ii) The airplane shall be assumed to pass over the critical 
obstruction following engine failure at a point no closer to the cl'itical 
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obstruction than the nearest approved radio navigational fix, except that 
the Administrator may authorize a procedure established on a different 
basis where adequate operational safeguards are found to exist. 

(iii) An approved method shall be used to account for winds 
which would otherwise adversely affect the flight path. 

(iv) Fuel jettisoning shall be permitted if the Adminis
trator finds that the operator has an adequate training program, proper 
instructions are given to the flight crew, and all other precautions are 
taken to ensure a safe procedure. 

(v) The alternate airport shall be specified in the dispatch 
release and shall meet the prescribed weather minima. 

(vi) The consumption of fuel and oil after the engine is 
assumed to fail shall be that which is accounted for in the net flight 
path data shown in the Airplane Flight Manual. 

(b) Two engines inoperative. No airplane shall be taken off 
at a weight in excess of that which, according to the two-engine-inoperative 
en route net flight path data shown in the Airplane Flight Manual, will 
permit the airplane to continue flight from the point where two engines 
are assumed to fail simultaneously to an airport where a landing can 
be made in accordance with the provisions of section 40T.84{b), the net 
flight path clearing vertically by at least 2,000 feet all terrain and ob
structions along the route within 5 statute miles (4.34 nautical miles) on 
either side of the intended track. The net flight path considered shall 
be for the ambient temperatures anticipated along the route. The pro
visions of subparagraphs (1) through (5) of this paragraph shall apply. 
(See sees. 4T.123(b) and 4T.734(b).) 

(1) The two eugines shall be assumed to fail at the most 
critical point along the route. 

(2) The net flight path shall have a positive slope at 1,500 
feet above the airport where the landing is assumed to be made after 
failure of two engines. 

(3) Fuel jettisoning shall be permitted if the Administrator 
finds that the operator has an adequate training program, proper instruc
tions are given to the Hight crew, and all other precautions are taken 
to ensure a safe procedure. 

(4) The airplane's , ... eight at the point where the two engines 
are assumed to fail shall be considered to be not less than that which 
would include sufficient fuel to proceed to the airport and to arrive there 
at an altitude of at least 1,500 feet direct1y over the landing area and there
after to fly for 15 minutes at cruise power and/or thrust. 

(5) The consumption of fuel and oil after the engines are 
assumed to fail shall be that which is accounted for in the net flight 
path data shown in the Airplane Flight Manual. 

40T.84 Landing limitations. 
(a) Airport of destination. No airplane shall be taken off at 

a weight in excess of that which. in accordance with the landing distances 
shown in the Airplane Flight Manual for the elevation of the airport of 
intended destination and for the wind conditions anticipated there at the 
time of landing, would permit the airplane to be brought to rest at the 
airport of intended destination within 60 percent of the effective length 
of the runway from a point 50 feet directly above the intersection of the 

CAM 40 



C.\j\[ 40 APPENDIX 

obstruction clearance plane and the runway. The weight of the airplane 
shall be assumed to be reduced by the weight of the fuel and oil expected 
to be consumed in flight to the airport of intended destination. Com
pliance shall be shown with the conditions of subparagraphs (1) and 
(2) of this paragraph. (See sees. 4T.123(b) and 4T.743(b).) 

(1) It shall be assumed that the airplane is landed on the 
most favorable runway and direction in still air. 

(2) It shall be assumed that the airplane is landed on the 
most suitable runway considering the probable wind velocity and di
rection and taking due account of the ground handling characteristics 
of the airplane and of other conditions (i.e., landing aids. terrain, etc.). 
If full compliance with the provisions of this subparagraph is not shown, 
the airplane may be taken off if an alternate airport is designated which 
permits compliance with paragraph (b) of this section. 

(b) Alternate airport. No airport shall be designated as an 
alternate airport in a dispatch release unless the airplane at the weight 
anticipated at the time of arrival at such airport can comply with the 
provisions of paragraph (a) of this section, provided that the airplane 
can be brought to rest within 70 percent of the effective length of the 
runway. 

4. In lieu of section 43.11 of Part 43 of the Civil Air Regulations 
the following shall be applicable. 

43T.l1 Transport category airplane weight limitations. The 
performance data in the Airplane Flight Manual shall be applied in de
termining compliance with the following provisions: 

(a) No airplane shall be taken off at a weight which exceeds 
the takeoff weight specified in the Airplane Flight Manual for the ele· 
vation of the airport and for the ambient temperature existing at the 
time of the takeoff. (See sees. 4T.123(a)(1) and 4T.743(a).) 

(b) No airplane shall be taken off at a weight such that, allow
ing for normal consumption of fuel and oil in flight to the airport of 
destination and to the alternate airports. the weight on arrival will ex
ceed the landing weight specified in the Airplane Flight Manual for the 
elevation of each of the airports involved and for the ambient tempera
tures anticipated at the time of landing. (See secs. 4T.123(a) (2) and 
4T.743(a).) 

(e) No airplane shall be taken off at a weight which exceeds 
the weight at which, in accordance with the minimum distances for take
off scheduled in the Airplane Flight Manual, compliance with subpara
graphs (1) through (3) of this paragraph is shown. These distances shall 
correspond with the elevation of the airport, the runway to be used, the 
effective runway gradient, and the ambient temperature and wind com
ponent existing at the time of takeoff. (See sees. 4T.123(a) (3) and 
4T.734(a).) 

(1) The accelerate-stop distance shall not be greater than 
the length of the runway plus the length of the stopway if present. 

(2) The takeoff distance shall not be greater than the length 
of the runway plus the length of the cIearway if present, except that 
the length of the clearway shall not be greater than one-half of the 
length of the runway. 

179 



180 APPENDIX 

(3) The takeoff run shall not be greater than the length of 
the runway. 

(d) No airplane shall be operated outside the operational limits 
specified in the Airplane Flight Manual. (See sees. 4T.123(a)(4) and 
4T.743 (a).) 

5. The following definitions shall apply: 
(a) Clearway. A clearway is an area beyond the runway, not 

less than 500 feet wide, centrally located about the extended center line 
of the runway. and under the control of the airport authorities. The 
clearway is expressed in terms of a clearway plane, extending from the 
end of the runway with an upward slope not exceeding 1.25 percent, 
above which no object nor any portion of the terrain protrudes, except 
that threshold lights may protrude above the plane if their height above 
the end of the runway is not greater than 26 inches and if they are 
located to each side of the runway. 

NOTE: For the purpose of establishing takeoff distances and takeoff runs, in accord
ance with section 4T.117 of this regulation, the dearway plane is considered to be thl' 
takeoff surface. 

(b) Sfopway. A stopway is an area beyond the runway, not 
less in width than the width of the runway, centrally located about the 
extended center line of the runway, and designated by the airport au
thorities for use in decelerating the airplane during an aborted takeoff: 
To be considered as such, a stopway must be capable of supporting the 
airplane during an aborted takeoff without inducing structural damage 
to the airplane. (See also sec. 4T.1l5(d) of this regulation.) 
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SPECIAL CIVIL AIR REGULATIONS NO. SR-423 

Effective: December 20, 1957 
Adopted: November 15,1957 

Type Certification of Transport Category Airplanes With Turbo-Prop Replacements 

The airworthiness requirements with which a particular airplane is 
required to comply are established by the date of application for the type 
certificate. After the type certificate is issued, the holder of the type 
certificate or an applicant for a supplemental type certificate, at his 
option, can obtain approval of changes in the design in accordance with 
requirements in effect at the time of the original application for type 
certificate or in accordance with later requirements in effect at the time 
of the change. 

Prior to May 18, 1954, the regulations placed no specific limit on the 
extent of changes to the airplane which could be approved in this manner 
nor did they define a new type design for which a new application for 
type certification would be required. Amendment 4b-l effective on that 
date, among other changes in Part 4b, lists certain changes in design 
which if made to an airplane would require it to be considered as a new 
type. In such a case, a new application for type certification would be 
required and the regulations, together with all amendments thereto effec
tive on the date of the new application, would have to be complied with 
(sec. 4b.ll (a) ). One such change which would require a new type certifi
cate is a change to engines employing different priciples of operation or 
propulsion (sec 4b.11(e)(2». 

Interest has been shown recently within the aviation industry in the 
installation of turbo-propeller engines on airplanes presently equipped 
with reciprocating engines. In accordance with sec. 4b.1l(e)(2) such a 
change would require a showing of compliance with the latest airworthi
ness requirements of Part 4b. The Board is of the opinion that showing of 
compliance with all of the latest requirements might be burdensome, 
impractical, and not essential to safety. 

This Special Civil Air Regulation will permit the certification of a 
turbo-propeller-powered airplane, which previously was type certificated 
with the same number of reciprocating engines, if compliance is shown 
with the airworthiness provisions applicable to the airplane as type 
certificated with reciprocating engines, together with certain later provi
sions of the Civil Air Regulations in effect on the date of application for 
a supplemental or new type certificate which are applicable or related to 
the powerpJant of the turbo-propeller-powered version. 

In order to insure that the level of safety of the turbine-powered air
plane is equivalent to that intended by Part 4b, the Board considers that 
compliance must be shown with the later provisions of Part 4b which 
apply to the powerplant installation, airplane performance, and cockpit 
standardization, such other requirements as the Administrator finds are 
otherwise related to the changes made in the engines. 
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Special Civil Air Regulation No. SR-422 establishes certain certifica
tion and operational requirements for all turbine-powered airplanes for 
which a type certificate is issued after the effective date of that regulation. 
Except as otherwise provided, all of the provisions of SR-422 remain 
applicable to airplanes certificated in accordance with the regulation 
prescribed herein. Ther(>fore, to be certificated in accordance with the 
regulation prescribed herein compliance must be shown with the certifi· 
cation performance requirements prescribed in paragraph 2 of SR-422. 

It must be emphasized that the certification performance limitations 
established by the performance requirements; i.e., the take-off weights, 
landing weights, take-off and accelerate-stop distances. and the operational 
limits, become part of the airworthiness certificate and must be complied 
with at all times, regardless of the type of operations conducted with the 
airplane. (See sec. 43.10, as amended, of Part 43 of the Civil Air 
Regulations. ) 

In addition to certification performance limitations, SR-422 pre
scribes performance operating limitations which are applicable to turbine
powered transport category airplanes when used in air carrier passenger 
operations. Since turbo-prop eller-powered airplanes certificated in ac
cordance with the regulation prescribed herein are required to comply 
with the certification performance requirements of SR-422. they qre also 
subject to the performance operating limitations prescribed in paragraph 
3 of SR-422 when used in air carrier passenger operations. 

Since a change in engines will require a rather extensive change in 
the cockpit to accommodate the new instruments and controls for tur
bine engines, the Board considers that compliance with the latest cockpit 
standardization requirements can be accomplished without any undue 
burden and such compliance would speed up the cockpit standardization 
of other airplanes in an airline's fleet in accordance with the Board's 
objectives. Therefore, this regulation makes the latest cockpit stand
ardization requirements applicable, with the exception of such detailed 
requirements as the Administrator finds are impracticable, and do not 
contribute materially to standardization. It should be noted that in re
ferring to this exception in the preamble to Draft Release No. 56-29. 
the use of the conjunction "or" after the word "impracticable" was in
advertent. As the language of the proposed regulation clearly indicated, 
"and" was the proper conjunction following the word "impracticable." 

The Board also considers it appropriate to call attention to the fact 
that if other changes to the airplane are made simultaneously with. 
or subsequent to, such an engine change, then compliance will also have 
to be shown with all requirements related to the additional changes in 
effect on the date of the new application for a supplemental or new type 
certificate. In this regard, if an airplane converted to turbo-propeller 
power is to be certificated for operation at altitudes, speeds, or weights 
higher than those \vhich are applicable to the reciprocating-engine-powered 
airplane. compliance will be required with all the latest provisions of the 
regulations which are related to such changes. 

In order to assure that all airplanes converted to turbo-propeller 
power meet the minimum requirements considered essential to safety, 
this regulation is made retroactive and requires compliance with the pro
visions of the Civil Air Regulations as set forth herein for all of such 
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airplanes for which application for a supplemental or new type certificate 
was made prior to the effective date of this regulation. 

This Special Civil Air Regulation shall continue in effect for 5 years, 
at the end of which time the effectiveness of the regulation will be eval
uated for the purpose of considering the incorporation of the substance 
of these rules in the permanent body of the Civil Air Regulations. 

Interested persons have been afforded an opportunity to participate 
in the making of this Special Civil Air Regulation (21 F .R. 9436), and 
due consideration has been given to all relevant matter presented. 

In consideration of the foregoing, the Civil Aeronautics Board hereby 
makes and promulgates the following Special Civil Air Regulation effec
tive December 20, 1957. 

Contrary provisions of section 4b.1l(a) as it applies to section 4b.ll 
(e)(2) of Part 4b of the Civil Air Regulations and paragraph (1) of 
Special Civil Air Regulation No. SR-422 notwithstanding, the following 
provisions shall be applicable to the certification of a turbo-propeller
powered airplane which was previously type certificated with the same 
number of reciproeating engines: 

(1) The airworthiness regulations applicable to the airplane as type 
certificated with reciprocating engines and, in addition thereto or in li~u 
thereof as appropriate, the following provisions of the Civil Air Regu
lations effeetive on the date of application for a supplemental or new 
type certificate (see paragraph (3»: 

(a) The certification performance requirements prescribed in 
Special Civil Air Regulation No. SR-422; 

(b) The powerplant installation requirements of Part 4b ap
plicable to the turbo-propeller-powered airplane; 

(c) The requirements of Part 4b for the standardization of 
cockpit controls and instruments, except where the Administrator finds 
that showing of compliance with a partkular'tletailed requirement would 
be impractical and would not contribute materially to standardization; 
and 

(d) Such other requirements of Part 4b applicable to the turbo
propeller-powered airplane as the Adniinistrator finds are related to the 
changes in engines and are necessary to insure a level of safety of the 
turbo-propeller-powered airplane equivalent to that generally intended 
by Part 4b. 

(2) If new limitations are established with respect to weight, speed. 
or altitude of operation and the Administrator finds that such limita
tions are significantly altered from those approved for the airplane with 
reciprocating engines, compliance shaH be shown with all of the require
ments, applicable to the specific limitations being changed, which are 
in effect on the date of application for the new or supplemental type 
certificate. 

(3) Airplanes converted to turbo-propeller power, for which appli· 
cation for a supplemental or a new type certificate was made prior to 
the effective date of this Special Civil Air Regulation, shall comply with 
all of the provisions of the Civil Air Regulations specified in paragraphs 
(1) and (2) effective on the date of this special regulation, rather than 
those provisions effective on the date application was made for the sup
plemental or the new type certificate. 

This Special Civil Air Regulation shall terminate December 20, 1962 
unless sooner superseded or rescinded by the Board. 
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SPECIAL CIVIL AIR REGULATION NO. 425C 

Effective: Juue 6, 1961 
Adopted: May 31, 1961 
Published: June 6, 1961 

(26 F.R. 4990) 

Provisional Certification and Operation of Aircraft 

Special Civil Air Regulation No. SR-425A was adopted on July 22~ 
1958, to provide for provisional certification of turbine-powered transport 
category airplanes in order to permit certain air carriers and manufac
tUrers to conduct crew training. service testing, and simulated air carrier 
operations prior to introduction of the airplanes into commercial service. 
The objective of this regulation was to provide a means whereby the air 
carriers and manufacturers could obtain as much experience as possible 
with turbine-powered airplanes which, although safe for flight, had not 
been approved for the issuance of a type certificate. 

Special Civil Air Regulation No. SR-425B, which superseded 
SR-425A, was adopted on April 7, 1960, to extend the application of the 
regulation to: (1) piston-engine transport category aircraft, including 
rotorcraft; and (2) personal and executive type aircraft, including 
rotorcraft, irrespective of powerplant type. In addition, this regulation 
permitted operations such as sales demonstrations and market surveys 
with aircraft having a provisional type and airworthiness certificate. 

To accomplish this, SR-425B provided for, among other things, the 
issuance of two classes of provisional type and airworthiness certificates. 
Class I provisional and airworthiness certificates could be issued for all 
types of aircraft for operation by the aircraft manufacturer. Class II 
provisional type and airworthiness certificates could be issued only for 
transport category aircraft, but these aircraft could be operated by 
either the aircraft manufacturer or a certificated air carrier. In gen
eral, the requirements for the issuance of Class I provisional certificates 
were less stringent, and the operating limitations less confining, than 
those for the issuance of Class II provisional certificates. 

Under the provisions of SR-425B, however, eligibility to apply for 
Class I provisional certificates was limited to aircraft manufacturers. 
A recommendation that this eligibility be extended to include engine 
manufacturers had been evaluated by the Agency prior to the adoption 
of SR-425B, but rule making action on such extension was deferred until 
additional experience with provisional certification could be acquired. 

Experience accumulated since the adoption of SR-425B has indicated 
that it would be practicable for engine manufacturers~ who have altered 
a type certificated aircraft by installing type certificated engines of their 
own manufactUre in place of the original engines, to show compliance 
with the currently effective requirements for issuance of Class I provi
sional type and provisional airworthiness certificates; and that compli
ance with these requirements will insure safe operation of provisionally 
certificated aircraft by such engine manufacturers. Further, the Agency 
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believes that operations conducted by engine manufacturers under the 
terms of Class I provisional certificates, for the purpose of sales demon
strations, market surveys, and other similar activities related to the sale 
of their engines, , .. ould contribute to the promotion and development 
of civil aeronautics in the United States. 

SR-425B is therefore being superseded by SR-425C to permit certain 
engine manufacturers to apply for Class I provisional type and provi
sional ain .... orthiness certificates if they have applied for the issuance of 
a supplemental type certificate. 

Since this is a superseding regulation which relieves restrictions and 
imposes no additional burden on any person, notice and public procedures 
hereon are unnecessary, and this regulation may be made effective on less 
than 30 days' notice. 

In consideration of the foregoing, the following Special Civil Air 
Regulation is adopted to become effective June 6, 1961: 

GENERAL 

1. Applicability. Contrary provisions of the Civil Air Regulations 
notwithstanding, prO\isional type and airworthiness certificates, amend
ments to provisional type certificates, and provisional amendments to 
type certificates, , ... ·ill be issued as prescribed in this regulation to a 
manufacturer or an air carrier. As used in this regulation, a manufac
turer shall mean only a manufacturer who is a citizen of the United 
States: and the term air carrier shall not include an air taxi operator. 

2. Eligibility. 
(a) A manufacturer of aircraft manufactured by him within 

the United States may apply for Class I or Class II provisional type 
and provisional ain .... orthiness certificates, for amendments to provi. 
sional type certificates held by him, and for provisional amendments to 
type certificates held by him. 

(b) An air carrier holding an air carrier operating certificate 
authorizing him to conduct operations under Parts 40, 41, 42, or 46 of 
the Civil Air Regulations may apply for Class II provisional airworthi
ness ct'rtificates for transport category aircraft which meet the condi
tions of either subparagranhs (1) or (2) of this paragraph. 

(1) The aircraft has a currently valid Class II provisional 
type certificate or an amendment thereto; 

(2) The aircraft has a currently valid provisional amendmp"lt 
to a type certificate which was preceded by a corresponding Class II 
provisional type certificate. 

(e) An engine manufacturer who has altered a type certifi. 
cated aircraft by installing different type certificated engines, manufac
tured by him within the rnited States, in place of the original engines, 
may apply for Class I provisional type and provisional airworthiness 
certificates for such aircraft, and for amendments to Class I provisional 
type certificates held by him, if the basic aircraft, before alteration was 
type certificated in the normal. utility, acrobatic, or transport category. 

3. Application. 
(a) General. Applications for provisional type aud airworthi

ness certificates, for amendments to provisional type certificates, and for 
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provisional amendments to type certificates, shaJl be submitted to the 
Chief, Flight Standards Division, FAA, of the Regional Office in which 
the manufacturer or air carrier is located and shall be accompanied by 
the pertinent information specified in this regulation. 

4. Duration. Unless sooner surrendered, superseded, revoked, or 
otherwise terminated, certificates and amendments thereto, shall have 
periods of duration in accordance with paragraphs (a) through (f) of 
this section. 

(a) A Class I provisional type certificate shall remain in effect 
for 24 months after the date of its issuance or until the date of issuance 
of the corresponding type or supplemental type certificate, whichever 
occurs first. 

(b) A Class I provisional type certificate shall expire immedi
ately upon issuance of a Class II provisional type certificate for aircraft 
of the same type design. 

(c) A Class II provisional type certificate shall remain in 
effect for 6 months after the date of its issuance or 60 days after the 
date of issuance of the corresponding type certificate, whichever occurs 
first. 

(d) An amendment to a Class I or a Class II provisional type 
certificate shall remain in effect for the duration of the corresponding 
provisional type certificate. 

(e) A provisional amendment to a type certificate shall remain 
in effect for 6 months after its approval or until the amendment to the 
type certificate is approved, whichever occurs first. 

(f) Provisional airworthiness certificates shall remain in 
effect for the duration of the corresponding provisional type certificate, 
amendment to a provisional type certificate, or a provisional amendment 
to the type certificate. 

5. Transferability of certificates. Certificates issued pursuant to 
this regulation are not transferable except that a Class II provisional 
airworthiness certificate may be transferred to an air carrier eligible to 
apply for such certificate under section 2 of this regulation. 

6. Display of certificates and markings. A provisional airworthi4 
ness certificate shall be prominently displayed in the aircraft for which 
it is issued. The words "Provisional Airworthiness" shall be painted in 
letters not less than 2 inches high on the exterior of such aircraft adja4 

cent to each entrance to the cabin and cockpit of the aircraft. 

REQUIREMENTS FOR ISSUANCE 
7. Class I provisional type certificates. A Class I provisional 

type certificate and amendments thereto will be issued for a particular 
type design when the eligible aircraft or engine manufacturer shows 
compliance with the provisions of paragraphs (a) through (f) of this 
section, and an authorized representative of the Administrator finds, on 
the basis of information submitted to him by the manufacturer in com
pliance with the provisions of this section and of other relevant infor
mation, that there is no feature, characteristic, or condition which would 
render the aircraft unsafe when operated in accordance with the limita
tions established in paragraph (d) of this section and in section 13 of 
this regulation. 

(Rev. 6/1/61) 

18" 



18S APPENDIX 

(a) The manufacturer has applied for the issuance of a type 
or supplemental type certificate for the aircraft. 

(b) The manufacturer certifies that the aircraft has met the 
provisions of subparagraphs (1) through (3) of this paragraph. 

(1) The aircraft has been designed and constructed in 
accordance with the airworthiness requirements applicable to the issu
ance of the type or supplemental type certificate for the aircraft; 

(2) The aircraft sUbstantially complies with the applicable 
Oight characteristics requirements for the type or supplemental type 
certificate; 

(3) The aircraft can be operated safely under the appropri· 
ate operating limitations specified in this regulation. 

(c) The manufacturer has submitted a report showing that the 
aircraft had been flown in alJ maneuvers necessary to show compliance 
with the flight requirements for the issuance of the type or supplemental 
type certificate and to establish that the aircraft can be operated safely 
in accDrdance with the limitatiDns specified in this regulation. 

(d) The manufacturer has established limitations with respect 
to weights, speeds, flight maneuvers, loading, operation of controls and 
equipment, and all other relevant factors. The limitations shall include 
all the limitations required for the issuance of a type or supplemental 
type certificate for the aircraft: Provided. That, where such limitations 
have not been established, appropriate restrictions on the operation of 
the aircraft shall be established. 

(e) The manufacturer has established an inspection and main· 
tenance program for the continued airworthiness of the aircraft. 

(f) A prototype aircraft has been flown by the manufacturer 
for at least 50 hours pursuant to the authority of an experimental cer
tificate issued under Part 1 of the Civil Air Regulations or under the 
auspices of a United States military service: Provided, That the number 
of flight hours may be reduced by the authorized representative of the 
Administrator in the case of an amendment to a provisional type 
certificate. 

8. Class 1 provisional airworthiness certificates. Except as pro· 
vided in section 12 of this regulation, a Class I proviSional airworthiness 
certificate will be issued for an aircraft. for which a Class I provisional 
type certificate is in effect, when the eligible aircraft or engine manufac
turer shows compliance with the provisions of paragraphs (a) through 
(d) of this section, and an authorized representative of t'h.:: Administrator 
finds that there is no feature, characteristic, or condition of the aircraft 
which would render the aircraft unsafe when operated in accordance with 
the limitations established in sections 7( d) and 13 of this regulation. 

(a) The manufacturer is the holder of the provisional type 
certificate for the aircraft. 

(b) The manufacturer submits a statement that the aircraft 
conforms to the type design corresponding with the provisional type 
certificate and has been found by him to be in safe operating condition 
under the applicable limitations. 

(e) The aircraft has been flown at least 5 hours by the manu-
faefurer. 
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(d) The aircraft has been supplied with a provisional aircraft 
ftight manual or other document and appropriate placards containing 
the limitations required by sections 7{d) and 13 of this regulation. 

9. Class II pmvisional type certificates. A Class II provisionaJ 
type certificate and amendments thereto will be issued for a particular 
transport category type design when the manufacturer of the aircraft 
shows compliance with the provisions of paragraphs (a) through (h) of 
this section, and an authorized representative of the Administrator 
finds, on the basis of information submitted to him by the manufacturer 
in compliance with the provisions of this section and of other relevant 
information, that there is no feature, characteristic, or condition which 
would render the aircraft unsafe when operated in accordance with the 
limitations established in paragraph (f) of this section and in sections 13 
and 14 of this regulation. 

(a) The manufactUrer has applied for the issuance of a trans
port category type certificate for the aircraft. 

(b) The manufacturer holds a type certificate and a currently 
effective production certificate for at least one other aircraft in the 
same transport category as the subject aircraft. 

(c) The Agency's official Hight test program with respect to 
the issuance of a type certificate for the aircraft is in progress. 

(d) The manufacturer certifies that the aircraft has met the 
provisions of subparagraphs (1) through (3) of this paragraph. 

(1) The aircraft has been designed and constructed in 
accordance with the airworthiness requirements applicable to the issu
ance of the type certificate for the aircraft; 

(2) The aircraft substantiaIIy complies with the applicable 
flight characteristics requirements for the type certificate; 

(3) The aircraft can be operated safely under the appropri
ate operating limitations specified in this regulation. 

(e) The manufacturer has submitted a report showing that the 
aircraft had been flown in all maneuvers necessary to show compliance 
with the Hight requirements for the issuance of the type certificate and 
to establish that the aircraft can be operated safely in accordance with 
the limitations specified in this regulation. 

(f) The manufacturer has prepared a provisional aircraft 
flight manual which includes limitations with respect to weights, speeds, 
flight maneuvers, loading, operation of controls and equipment, and all 
other relevant factors. The limitations shall include all the limita
tions required for the issuance of a type certificate for the aircraft: 
Provided, That, where such limitations have not been established. the 
provisional flight manual shall contain appropriate restrictions on the 
operation of the aircraft. 

(g) The manufacturer has established an inspection and main
tenance program for the continued airworthiness of the aircraft. 

(h) A prototype aircraft has been flown by the manufacturer 
for at least 100 hours pursuant to the authority of either an experimental 
certificate issued under Part 1 of the Civil Air Regulations or a Class I 
provisional airworthiness certificate: Provided, That the number of flight 
hours may be reduced by the authorized representative of the Adminis
trator in the case of an amendment to a provisional type certificate. 

(Rev. 6/1/61) 

189 



190 APPENDIX 

10. Class 11 provisional airworthiness certificates. Except as pro
vided in section 12 of this regulation, a Class II provisional airworthi
ness certificate will be issued for an aircraft, for which a Class II provi· 
sional type certificate is in effect, when the applicant shows compliance 
with the provisions of paragraphs (a) through (e) of this section, and 
an authorized representative of the Administrator finds that there is no 
feature, characteristic, or condition of the aircraft which would render 
the aircraft unsafe when operated in accordance with the limitations 
established in sections 9(f), 13, and 14 of this regulation. 

(a) The applicant submits evidence that a Class II provisional 
type certificate for the aircraft has been issued to the manufacturer. 

(b) The applicant submits a statement by the manufacturer 
that the aircraft has been manufactured under a quality control system 
adequate to insure that the aircraft conforms to the type design corre· 
sponding with the provisional type certificate. 

(c) The applicant submits a statement that the aircraft has 
been found by him to be in a safe operating condition under the appli· 
cable limitations. 

(d) The applicant submits a statement that the aircraft has 
been flown at least 5 hours by the manufacturer. 

(e) The aircraft has been supplied with a provisional aircraft 
flight manual containing the limitations required by sections 9(f), 13, 
and 14 of this regulation. 

11. Provisional amendments to type certificate. A provisional 
amendment to a type certificate will be approved when the manufacturer 
of the type certificated aircraft shows compliance with the provisions of 
paragraphs (a) through (g) of this section, and an authorized represen
tative of the Administrator finds, on the basis of information submitted 
to him by the manufacturer in compliance with the provisions of this 
section and of other relevant information, that there is no feature, 
characteristic, or condition which would render the aircraft unsafe when 
operated in accordance with the limitations established in paragraph (e) 
of this section, and section 13 and, if applicable, section 14 of this regu
lation. 

(a) The manufacturer has applied for an amendment to the 
type certificate. 

(b) The Agency's official flight test program with respect to 
the amendment of the type certificate is in progress. 

(c) The manufacturer certifies that the aircraft has met the 
provisions of subparagraphs (1) through (3) of this paragraph. 

(l) The modification involved in the amendment to the type 
certificate has been designed and constructed in accordance with the 
airworthiness requirements applicable to the issuance of the type certifi
cate for the aircraft; 

(2) The aircraft substantially complies with the applicable 
Hight characteristics requirements for the type certificate; 

(3) The aircraft can be operated safely under the appropri
ate operating limitations specified in this regulation. 

(d) The manufacturer has submitted a report showing that 
the aircraft incorporating the modifications involved had been flown in 
all maneuvers necessary to show compliance with the flight require-
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ments applicable to these modificati6ns and t6 establish that the aircraft 
can be 'Operated safely in acc'Ordance with the limitations speeified in 
this regulation. 

(e) The manufacturer has established, in a pr'Ovisional aircraft 
flight manual 'Or other d6cument and appr'Opriate placards, Iimitati'Ons 
with respect to weights, speeds, flight maneuvers, loading, 'Operation 'Of 
c'Ontr'Ols and equipment, and all 'Other relevant factors. The limitations 
shall include all the limitations required for the issuance of a type cer
tificate for the aircraft: Pr'Ovided, That, where such limitati'Ons have not 
been established, appropriate restricti6ns 'On the operation 'Of the air
craft shall be established. 

(£) The manufacturer has established an inspection and main
tenance pr'Ogram f'Or the continued airworthiness 'Of the aircraft. 

(g) An aircraft m'Odified in accordance with the correspond
ing amendment t6 the type certificate has been fl6wn by the manufac
turer f'Or the number 'Of hours found necessary by the authorized repre
sentative of the Administrator, such flights having been c'Onducted pur
snant to the authority of an experimental certificate issued under Part 1 
of the Civil Air Regulations. 

12. Pr'Ovisional airworthiness certificates corresponding with pro
visional amendment to type certificate. A Class I 'Or a Class II pr'Ovi· 
sional airworthiness certificate, as specified in section 2 of this regulation, 
will be issued for an aircraft, for which a provisional amendment t6 
the type certificate has been issued, when the applicant shows compliance 
with the provisions of paragraphs (a) through (e) of this section, and 
an authorized representative of the Administrator finds that there is no 
feature, characteristic, or condition of the aircraft, as modified in accord
ance with the provisionally amended type certificate, which would render 
the aircraft unsafe when operated in accordance with the limitati'Ons 
established in sections 11(e) and 13 and, if applicable, section 14 of this 
regulati'On. 

(a) The applicant submits evidence that approval has been 
obtained for the relevant provisional amendment to the type certificate 
f'Or the aircraft. 

(b) The applicant submits evidence that the modification to 
the aircraft was accomplished under a quality control system adequate 
to insure that the modification conforms to the provisionally amended 
type certificate. 

(e) The applicant submits a statement that the aircraft has 
been found by him to be in a safe 'Operating condition under the appli
cable limitations. 

(d) The applicant submits a statement that the aircraft has 
been flown at least 5 hours by the manufacturer. 

(e) The aircraft has been supplied with a provisional aircraft 
flight manual or 'Other document and appropriate placards containing 
the limitations required by sections l1(e) and 13 and, if applicable, 
section 14 of this regulati'On. 

OPERATING LIMITATIONS 

13. Operation of provisionally certificated aircraft. An aircraft 
for which a provisional airworthiness certificate has been issued shall 
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be operated only by a person eligible to apply for a provisional airworthi
ness certificate in accordance with section .2 of this regulation. Opera
tions shall be in compliance with paragraphs (a) through (j) of this 
section. 

(a) The aircraft shall not be operated in air transportation 
unless so authorized in a particular case by the Director, Bureau of 
Flight Standards. 

(b) Operations shall be restricted to the United States, its 
Territories and possessions. 

(e) The aircraft shall be limited to the types of operations 
listed in subparagraphs (1) through (7) of this paragraph. 

(1) Flights conducted by the aircraft or engine manufac
turer in direct conjunction with the type or supplemental type certifica
tion of the aircraft; 

(2) Training of flight crews, including simulated air earrier 
operations ; 

(3) Demonstration flights conducted by the manufacturer 
for prospective purchasers; 

(4) Market surveys by the manufacturer; 
(5) Flight checking of instruments, accessories, and equip

ment, the functioning of which does not adversely affect the basic air
worthiness of the aircraft; 

(6) Service testing of the aircraft; 
(7) Such additional operations as may be specifically author

ized by the authorized representative of the Administrator. 
(d) All operations shall be conducted within the prescribed 

limitations displayed in the aircraft or set forth in the provisional air
craft flight manual or other document containing the limitations for the 
safe operation of the aircraft: Provided. That operations conducted in 
direct conjunction with the type or supplemental type certification of 
the aircraft shall be subject to the experimental aircraft limitations of 
section 1.74 of Part 1 of the Civil Air Regulations, and all "Bight tests" 
as defined in section 60.60 of the Civil Air Regulations shall be conducted 
in accordance with the requirements of section 60.24 of that part. 

(e) The operator shall establish procedures for the use and 
guidance of flight and ground personnel in the conduct of Qperations 
under this section. Specific procedures shall be established for opera
tions from and into airports where the runways require takeoffs or 
approaches over populated areas. All procedures shall be approved by 
an authorized representative of the Administrator. All operations shall 
be conducted in accordance with such approved procedures. 

(f) The operator shall insure that eacl1 fliglIt crew member is 
properly certificated and possesses adequate knowledge of, and familiar
ity with. the aircraft and the procedures to be used by him. 

(g) The aircraft shall be maintained in accordance with appli
cable Civil Air Regulations, with the inspection and maintenance program 
established in accordance with this regulation, and with any special 
inspections and maintenance conditions prescribed by an authorized 
representative of the Administrator. 

(h) No aircraft shall be operated under authority of a provi
sional airworthiness certificate if the manufacturer or the authorized 
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representative of the Administrator determines that a change in design, 
construction, or operation is necessary to insure safe operation, until 
such change is made and approved by the authorized representative of 
the Administrator. Section 1.24 of Part 1 of the Civil Air Regulations 
shall be applicable to operations under this section. 

(i) Only those persons who have a bona fide interest in the 
operations permitted under this section or who are specifically author
ized by both the manufacturer and the authorized representative of the 
Administrator may be carried in provisionally certificated aircraft: 
Provided. That they have been advised by the operator of the provisional 
certification status of the aircraft. 

(j) The authorized representative of the Administrator may 
prescribe such additional limitations or procedures as he finds necessary. 
This shall include limitations on the number of persons who may be 
carried aboard the aircraft. 

14. Additional limitations to operations by air carriers. In addi
tion to the limitations in section 13 of this regulation, operations by air 
carriers shall be subject to the provisions of paragraphs (a) through (d) 
of this section. 

(a) In addition to crew members, the aircraft may carry only 
those persons who are listed in section 40.356 ( c) of Part 40 of the Civil 
Air Regulations or who are specifically authorized by both the air car· 
rier and the authorized representative of the Administrator. 

(b) The air carrier shall maintain current records for each 
flight crewmember. These records shall include such information as is 
necessary to show that each flight crewmember is properly trained and 
qualified to perform his assigned duties. 

(c) The appropriate instructor, supervisor, or check airman 
shall certify to the proficiency of each flight crewmember and such eel'· 
tification shall become a part of the flight crew member's record. 

(d) A log of all flights conducted under this regulation, and 
accurate and complete records of inspections made and maintenance 
accomplished, shall be kept by the air carrier and made available to the 
manufacturer and to an authorized representative of the Administrator. 

15. Other operations. The Director, Bureau of Flight Standards, 
may credit toward the aircraft proving test requirements of the appli
cable air carrier regulations such operations conducted pursuant to this 
special regulation as he finds have met the applicable aircraft proving 
test requirements: Provided. That he also finds that there is no signifi
cant difference between the provisionally certificated aircraft and the air
craft for which application is made for operation pursuant to an air 
carrier operating certificate. 

CERTIFICATES ISSUED UNDER SR-425A AND SR-425B 
16. Duration. Currently valid provisional type and airworthiness 

certificates issued in accordance with Special Civil Air Regulations Nos. 
SR-425A and SR-425B shaH remain in effect for the durations and 
under the conditions prescribed in those regulations. 

This special regulation supersedes Special Civil Air Regulation 
No. SR-425B and shall terminate on June 30. 1963, unless sooner super
seded, rescinded, or otherwise terminated. 
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SPECIAL CIVIL AIR REGULATION NO. 5R-426 

Effective: October 27, 1958 
Adopted: September 22, 1958 

Performance Credit for Transport Category Airplanes Equipped with Standby Power 

Standby power is power and/or thrust obtained from rocket engines 
and is separate from the power obtained from the airplane's main en
gines. Such power and/or thrust is available for a relatively short period 
for use in eases of emergency. The-standby power system may be capable 
of producing more than a single thrust period. This special regulation 
authorizes the Administrator to grant performance credit to transport 
category airplanes when standby power is used in one or more of the 
following regimes of tlight: Takeoff with one engine inoperative, approach 
climb with one engine inoperative, and the balked landing climb. By 
"performance credit" is meant the taking into account the increased per
formance of the airplane with standby power and, because thereof, the 
approval of big her maximum weights for the airplane than the weights 
approved on the basis of the airplane'S performance without standby 
power. In granting performance credit. this regulation prescribes the 
applicable conditions and limitations. 

Rocket assist takeoff units were developed initially f?r the military 
services to provide additional takeoff power for heavily loaded tlying 
boats and carrier-based aircraft. The additional thrust improved the 
climb performance in the takeoff regime and permitted the airplane to 
attain a safe altitude and air speed in the event of engine failure. The 
reliability of such units has increased to the point where some civil opera
tors have adopted them for use as emergency standby powel' in the event 
of engine failure. Other operators have been reluctant to adopt standby 
power installations and the attendant weight penalties without reasonable 
performance credit being given the airplane. With the performance 
credit granted by this regulation for tbe use of standby power, it is 
anticipated that such credit might be considered a compensating economic 
factor justifying the installation of standby power on such airplanes. 

The currently effective regulations did not contemplate the use of 
standby power; however. the Administrator of Civil Aeronautics has 
established for an interim period a conservative policy permitting trans
port category airplanes equipped with standby power to operate at an 
increase in the normally approved weights by an amount equal to the 
weight of the standby power units. 

In this regulation, the criteria for granting performance credit were 
formulated with the intent of providing an overall level of performance 
equivalent to that intended by the currently effective regulations. To 
this end. appropriate criteria are established with respect to the amount 
of performance credit which may be applied in determining the new 
takeoff paths, the extent to which the maximum certificated takeoff and 
landing weights may be increased, and operating procedures to be fol
lowed in service for the use of standby power and for the associated 
changes in the airplane's configuration and speed. 

The basic element of the various criteJ:"ia established in this regu
lation entails a comparison of fligbt paths. In Civil Air Regulations 
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Draft Release No. 57-28, all of the flight paths were based on procedures 
involving attainment of the en route configuration and the acceleration 
to a safe en route speed. Further consideration of this proposal indi. 
cates that an undue amount of flight testing and computation would 
be required for those flight conditions which presently do not involve 
the establishment of such flight paths. In addition, it appears that com
parison of flight paths involving a particular procedure is not essential 
for the purpose of establishing an equivalent level of safety. In view 
of the foregoing, this regulation requires comparison of flight paths with 
respect to the takeoff regime consistent only with that required by the 
currently effective airworthiness performance requirements; i.e., Part 
4b and Special Civil Air Regulations Nos. SR-422 and SR-422A. Fur
ther, the establishment of maximum landing weights is based on a com
parison of flight paths obtained with a fixed airplane configuration and 
at the speed and power condition appropriate to the all-en gines-operating 
landing climb or the ona-engina-inoperative approach climb, as applicable. 

Performance credit for standby power with respect to the takeoff 
path is limited by the speCification that the all-engines-operating takeoff 
path reflect a conservatively greater margin of overall performance than 
the ona-engine-inoperative takeoff path with standby power in use. It 
is intended that this margin exist throughout the takeoff path prescribed 
by the applicable performance requirements. This regulation provides 
for the establishment of the margin by the Administrator; however, in 
no case can this margin be less than 15 percent. In view of the many 
different types of airplanes to which this regulation is applicable. a 
higher margin might be necessary in certain cases to insure safe day-to
day operations. 

For reciprocating-engina-powered airplanes. the provisions of this 
regulation require that the applicant establish a procedure for the use 
of standby power for attaining the en route configuration and a safe 
en route speed in the event of an engine failure during the takeoff. 
Provisions for such procedures are contained in the regulations for 
turbine-powered airplanes and will therefore be applicable to such air
planes. The establishment of the procedures made applicable to 
reciprocating-engina-powered airplanes is left to the discretion of the ap
plicant to select the altitude at which the acceleration is to take place, 
the basic limitation being that the slope along all points of the airborne 
portion of the takeoff path must be positive. This will provide for the 
critical operation of cleanup and acceleration during the takeoff which 
are not covered by the performance requirements of Part 4b and which 
have been cited in the past in connection with several accidents. In 
addition, with respect to the clearing of obstacles. the takeoff path sched
uled in the Airplane Flight Manual for airplanes for which the per
formance requirements of Part -tb are applicable must be appropriately 
modified to reflect the effect of the aforementioned procedure. 

The criteria for the establishment of maximum certificated takeoff 
weights involve two separate comparisons of takeoff paths. These com
parisons must be carried out to a height of 4.00 feet above the takeoff 
surface. This minimum height is intended to be associated with a pro
cedure where standby power is actuated within the neighborhood of 
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the critical engine failure speed V l' These provisions are .intended to 
limit the increase in maximum takeoff weight consistent with the overall 
level of performance currently attained with respect to the one-engine
inoperative takeoff and to limit the amount of standby power for which 
performance credit can be gl'anted to insure a reasonable margin of 
performance for the all-engine day-to-day operations. 

The provisions for the establishment of maximum certificated landing 
weights require only a comparison between two flight paths based on a 
steady climb and fixed configuration. One represents a climb path at 
the maximum weight previously certificated without standby power and 
the other a climb path at the increased weight with standby power. In 
addition, there is a provision which requires the establishment of pro
cedures for the execution of balked landings and missed approaches in 
conjunction with the use of standby power. 

A question has been raised as to whether duplicate sets of standby 
power units are required to obtain performance credit for both the takeoff 
and the approach stages of flight. It is intended by this regulation to 
require duplicate sets of standby power for a flight for which the use 
of standby power is necessary to comply with both the maximum cer
tificated takeoff and the maximum certificated approach weight limita· 
tions. Where the use of standby power is necessary for compliance with 
the maximum certificated weight limitations for only one regime of flight, 
i.e., takeoff or approach, one set of standby power units is required. 

There are also included safety criteria for the installation and opera· 
tion of the standby power system. 

The Board presently has under consideration a special regulation 
which would be applicable to nontransport category airplanes equipped 
with standby power. 

Interested persons have been afforded an opportunity to participate 
in the making of this regulation (22 F.R. W464), and due consideration 
has been given to all relevant matter presented. 

In consideration of the foregoing, the Civil Aeronautics Board hereby 
makes and promulgates the following Special Civil Air Regulation, effec
tive October 27, 1958. 

Contrary performance provisions of the Civil Air Regulations not· 
withstanding, the Administrator may grant performance credit for the 
use of standby power on transport category airplanes. Such credit shall 
be applicable only to the maximum certificated takeoff and landing 
weights, the takeoff distance, and the takeoff paths, and shall not exceed 
that found by the Administrator to result in an overall level of safety 
in the takeoff, approach, and landing regimes of tlight equivalent to that 
prescribed in the regulations under which the airplane was originalJy 
certificated without standby power. (Note: Standby power is power 
and/or thrust obtained from rocket engines for a relatively short period 
and actuated only in cases of emergency.) The following provisions 
shall apply: 

(1) Takeoff; general. The takeoff data prescribed in sections (2) 
and (3) shall be determined at all weights and altitudes, and at ambient 
temperatures if applicable, at which performance credit is to be applied. 
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(2) Takeoff path. 
(a) The one-engine-inoperative takeoff path with standby power 

in use shaH be determined in accordance with the performance require
ments of the applicable airworthiness regulations. 

(b) The one-engine-inoperative takeoff path (excluding that 
portion where the airplane is on or just above the takeoff surface) de
termined in accordance with paragraph (a) of this section shall lie above 
the one-engine-inoperative takeoff path without standby power at the 
maximum takeoff weight at which all of the applicable airworthiness 
requirements are met. For the purpose of this comparison, the flight 
path shall be considered to extend to at least a height of 400 feet above 
the takeoff surface. 

(e) The takeoff path with all engines operating, but without 
the use of standby power. shall reflect a co.nservatively greater overall 
level of performance than the one-engine-inoperative takeoff path estab
lished in accordance with paragraph (a) of this section. The aforemen
tioned margin shall be established by the Administrator to insure safe 
day-to-day operations, but in no case shaH it be less than 15 percent. 
The all-engines-operating takeoff path shall he determined by a procedure 
consistent with that established in complying with paragraph (a) of 
this section. 

(d) For reciprocating-engine-poweretl airplanes, the takeoff 
path to be scheduled in the Airplane Flight Manual shall represent the 
one-engine-inoperative takeoff path determined in accordance with para
graph (a) of this section and modified to reflect the procedure (see sec. 
(6» established by the applicant for flap retraction and attainment of 
the en route speed. The scheduled takeoff path shall have a positive 
slope at all points of the airborne portion and at no point shall it lie 
above the takeoff path specified in paragraph (a) of this section. 

(3) Takeoff distance. The takeoff distance shall be the horizon
tal distance along the one-engine-inoperative takeoff path determined in 
accordance with section (2)(a) from the start of the takeoff to the point 
where the airplane attains a height of 50 feet above the takeoff surface 
for reciprocating-engine-powered airplanes and a height of 35 feet above 
the takeoff surface for turbine-powered airplanes. 

(4) Maximum certificated takeoff weights. The maximum certifi
cated takeoff weights shall be determined at all altitudes. and at ambient 
temperatures if applicable, at which performance credit is to be applied 
and shall not exceed the weights established in compliance with para
graphs (a) and (b) of this section. 

(a) The conditions of section (2) (b) through (d) shaH be met 
at the maximum certificated takeoff weight. 

(b) Without the use of standby power, the airplane shall meet 
all of the en route requirements of the applicable airworthiness regu
lations under which the airplane was originally certificated. In addition, 
turbine-powered airplanes without the use of standby power shall meet 
the final takeoff climb requirements prescribed in the applicable air
worthiness regulations. 

(5) Maximum certificated landing weights. 
(a) The maximum certificated landing weights (one-engine

inoperative approach and alI-engines-operating landing climb) shall be 
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determined at all altitudes. and at ambient temperatures if applicable, 
at which performance credit is to be applied and shall not exceed that 
established in compliance with the provisions of paragraph (b) of this 
section. 

(b) The flight path, with the engines operating at the power 
and/or thrust appropriate to the airplane configuration and with standby 
power in use, shall lie above the flight path without standby power in 
use at the maximum weight at which all of the applicable airworthiness 
requirements are met. In addition, the flight paths shall comply with 
the provisions of subparagraphs (i) and (ii) of this paragraph. 

(i) The flight paths shall be established without changing 
the appropriate airplane configuration. 

(ii) The flight paths shall be carried out for a minimum 
height of 400 feet above the point where standby power is actuated. 

(6) Airplane configuration, speed, and power and/or thrust," gen
eral. Any change in the airplane's configuration, speed. and power 
and/or thrust shall be made in accordance with the procedures estab· 
lished by the applicant for the operation of the airplane in service and 
shall comply with the provisions of paragraphs (a) through (c) of this 
section. In addition, procedures shall be established for the execution 
of balked landings and missed approaches. 

(a) The Administrator shall find that the procedure can be con
sistently executed in service by crews of average skill. 

(b) The procedure shall not involve methods or the use of 
devices which have not been proven to be safe and reliable. 

(e) Allowances shall be made for such time delays in the exe
cution of the procedures as may be reasonably expected to occur during 
service. 

(7) Installation arid operation," standby power. The standby 
power unit and its installation shall comply with the provisions of para
graphs (a) and (b) of this section. 

(a) The standby power unit and its installation shall not ad
versely affect the safety of the airplane. 

(b) The operation of the standby power unit and its control 
shall have proven to be safe and reliable. 
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M n rd' i n to tr i m 
SPECIAL CIVIL AIR RI:GULATION NO. SR-432A 

Effective: February 9, 1962 
Adopted: February 5, 1962 
Published: February 9, 1962 

(27 F.R. 1208) 

Carriage of Persons Aboard AIl.Cargo Aircraft 

Authorization for the carriage of persons abroad aU-cargo aircraft 
is presently contained in Special Civil Air Regulations No. SR-419. effec· 
tive January 17, 1957 (22 F.R. 423), and No. SR-432, effective May 30. 
1959 (24 F.R. 4366). 

SR-419 authorizes three LOGAIR contractors, listed in Appendix A 
thereto, to carry military couriers, route supervisors, and LOGAIR flight 
crewmembers of other LOGAIR contractors in their cargo aircraft. These 
air carriers were granted relief from the maximum passenger weight re
quirements of Special Civil Air Regulation No. SR-406C, as applicable to 
C-46 aircraft, in addition to certain other passenger-carrying provisions of 
Part 42 of the Civil Regulations. Special Civil Air Regulation No. SR-
419 also provides that other air carriers conducting LOGAIR operations 
may individually secure this authorization from the Administrator, and 
be listed accordingly in Appendix A of the regulation. Such authoriza
tion was granted in the interest of the efficiency and safety of these 
essential national defense operations. 

SR-432 authorizes the carriage of certain persons in cargo operations 
when such persons perform specific duties in connection with the safety 
of flights, the safe carriage of animals, or the carriage of radioactive 
materials. It also provides for the carriage of security and honor guards 
in cargo aircraft when authorized by the Federal Government. These 
authorizations were based on the conclusion that compliance with the 
passenger operation rules of Parts 40, 41, and 42 by an air carrier 
when carrying these passengers in all-cargo airplanes placed an unrea· 
sonable burden upon the air carriers concerned, since such individuals 
should not, and were not intended to, fall within the normally accepted 
category of air carrier passengers. 

This regulation incorporates the provisions of both Special Reg
ulations in a single regulation with the following changes: 

(1) Recently the Agency has received requests from other air car· 
riers and commercial operators operating flights under LOGAIR or other 
types of military contracts who wish to take advantage of SR-419. How
ever, as presently written, it would require a revision of the regulation 
or an exemption thereto each time an operator is given such authorization. 
The Administrator has determined that there are no special reasons to 
limit such authorization to LOG AIR operations or air carriers and that 
this privilege should be extended to all military contract air carriers or 
commercial operators. 
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(2) Requests have also been received from air carriers to permit 
carriage of company employees and their dependents on cargo flights 
without complying with the passenger-carrying airplane requirements 
when traveling on company business to and from outlying stations not 
served by adequate and regular passenger flights. The problem of pro
viding these persons with transportation to and from their duty stations 
is particularly acute outside the United States. Carriage of these persons 
on cargo flights is similar to the carriage of the persons authorized by 
paragraphs 1 (a) and (b) of SR-432 and a provision is induded authoriz
ing their transportation on cargo flights without full compliance with the 
passenger-carrying or passenger-service airplane requirements of Part 
40, 41, or 42. 

(3) Many of the operators may also wish to conduct the cargo 
flights in accordance with SR-411A which authorizes airplanes certificated 
under the transport category requirements in effect prior to March 13, 
1956, to be operated in cargo service at certain increased weights. Air
planes used in these cargo flights are subject to inspections in addition to 
those normally performed and have been operated incident-free for many 
years. Therefore, as part of this regulatory action the persons authorized 
herein may also be carried aboard those airplanes specified in SR-411A 
at the increased weights. 

(4) Under SR-419, the operator is responsible for the issuance of 
instructions to insure that the persons carried will not interfere with the 
control of the aircraft. This requirement is unnecessary and is being 
deleted in this regulation. The pilot in command of the aircraft has the 
authority to approve or deny access to the flight deck of such aircraft and 
is better qualified to issue such instructions as are necessary under the 
particular circumstances of the flight to persons authorized to enter the 
flight deck under this regulation. 

(5) SR-419 also requires that the operator furnish the Adminis· 
trator, prior to the carriage of persons authorized by the regulation, with 
a list showing the type of aircraft, registration number, and an au
thorization from the Air Force for the transportation of such persons. 
Experience has shown that inspection of the records of the operators 
involved will supply the necessary information. Therefore, submission 
of this information in advance is no longer required under this regulation. 

In view of the foregoing, this regulation combines the provisions of 
SR-419 and SR-4.~2. insofar as they both relate to the carriage of pas· 
sengers on cargo aircraft, and, in addition, permits the carriage of certain 
other persons on such cargo flights. The regulation also permits such 
flights to be conducted without compliance with the passenger-carrying 
or passenger-service airplane requirements of Part 40, 41, or 42, or, in the 
case of C-46 airplanes, the provisions of SR-406C. When such persons 
are authorized to be carried on airplanes certified under the transport 
category requirements in effect prior to March 13, 1956, the airplane may 
be operated in accordance with the increased weight requirements of 
SR-411A. 

With regard to the carriage of company employees and their depend· 
ents it was deemed necessary to provide special requirements, since these 
persons may vary in age and agility, and thus their ability to cope with 
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unusual situations may be restricted. Therefore, it is being required that 
operators include in their operations manuals the procedures necessary 
for the safe carriage of such persons. 

Since this regulatory action imposes no additional burden on any 
person, notice and public procedure hereon are unnecessary, and good 
cause exists for making it effective on less than 30 days' notice. 

In consideration of the foregoing, the following Special Civil Air 
Regulation is hereby adopted, eft'ecti'Ve February 9, 19()2: 

1. The following persons, when duly authorized by the air carrier 
or commercial operator operating the airplane may be carried aboard an 
airplane engaged in the carriage of cargo only, without compliance with 
the passenger-carrying or passenger-service airplane requirements of 
Parts 40, 41, and 42, and SR-406C and SR-411A of the Civil Air 
Regulations: 

(a) A person performing a specific duty assignment aboard an 
airplane in connection with the safety of the flight, or the safe carriage of 
animals, or radioactive materials within the meaning of and subject to the 
requirements of section 49.2 of the Civil Air Regulations; or while traveling 
to or from such duty assignments where the air carrier or commercial 
operator finds that other means of transportation are not practicable; 

(b) A person performing duty as a security or honor guard aboard 
an airplane for shipments made by or under the authority of the Federal 
Government; 

(c) Military couriers, military route supervisors, and flight crew
members of any military cargo contract air carrier or commercial operator, 
when operating under a military cargo contract and specifically authorized 
by the appropriate military service; and 

(d) Company employees of the air carrier or commercial operator 
and their dependents when traveling on company business to or from out· 
lying stations not served by adequate, regular passenger Bights. When 
such persons are carried, cargo will be loaded in such a manner as not to 
obstruct access to the pilot compartment, or the appropriate emergency 
or regular exits. In addition, for extended overwater flights, or for 
flights over uninhabited terrain, emergency and survival equipment ade
quate for the particular operation involved shall be carried. Procedures 
for the safe carriage of company employees and their dependents under 
this subparagraph shall be incorporated into the air carrier's or comercial 
operator's operations manual. 

2. An approved seat with a safety belt shall be available for the 
use of each person described in paragraph 1. The location of the seat 
shall be such that the occupant will not be in a position to interfere with 
the flight crewmembers in the performance of their duties. 

3. Persons described in paragraph 1 may be admitted to the flight 
deck of the airplane when authorized by the pilot in command. 

This Special Civil Air Regulation supersedes Special Civil Air Regu
lation No. SR-419 and Special Civil Air Regulation No. SR-432, and 
shall remain in effect until superseded or rescinded. 
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SPECIAL CIVIL AIR REGULATION NO. SR-436B 

Effective: January 5, 1962 
Adopted: December 28, 1961 
Published: January 5, 1962 

(27 F.R. 97) 

Airborne Weather Radar Equipment Requirements for Airplanes 
Carrying Passengers 

Special Civil Air Regulation No. SR-436A (25 F.R. 6130), which super
seded SR-436 (25 F.R. 167), requires the installation of approved airborne 
weather radar equipment in certain transport category airplanes used 
for the carriage of passengers under Part 40, 41, or 42 of the Civil Air 
Regulations. This requirement is based on the fact that airborne weather 
radar equipment facilitates the early detection and location by the pilot 
of certain areas of turbulence and enables him to avoid such areas or to 
take such other action as may be necessary in the interest of safety. 

Section 4 of SR-436A expressly excepts from the provisions of the 
regulation airplanes used solely within the States of Alaska and Hawaii. 
These operations were excluded because thunderstorms and other poten
tially hazardous meterologieal conditions detectable by weather radar 
rarely occur in those areas. 

Recently, the Federal Aviation Agency received a request from an 
air carrier operating in the State of Alaska to amend section 4 of SR-436A 
to expand the exceptions contained in that section to include certain areas 
of the Dominion of Canada. In support of its request the air carrier 
points out that because of the physical shape of the State of Alaska, the 
use of airways which overtly northwest Canada provide a more direct 
route between northeast Alaska and southeast Alaska. Moreover, when 
operating over the Canadian Airways Dawson and Whitehorse, Yukon 
Territory, Canada, are ideally located and su:tably equipped to provide 
refueling service. However, when carrying passengers under the provi
sions of Part 41 or 42, compliance with the present provisions of SR-436A 
prevents the use of both the more direct airways over Canada and the 
Canadian refueling stops unless approved airborne weather radar is 
installed on the airplane being utilized. 

At an industry meeting held in the State of Alaska, subsequently to 
this request, the feasibility of amending SR-436A was discussed. It was 
suggested at this meeting that if an amendment is made to section 4 of 
SR-436A it should include all of the Dominion of Canada west of a north
south line which would encompass the city of Edmonton, Alberta, Canada. 
This would include all of Canada west of longitude 110° W.o between the 
northern coastline of Canada and the northern boundary of the conti
nental United States. This request was based upon a contention that 
there is light thunderstorm activity in that part of Canada. 

As a result of these requests, the Federal Aviation Agency initiated 
a study into the feasibility of amending section 4 of SR-436A to except 
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airplanes operated in certain parts of Canada from the requirement of 
installing airborne weather radar. Information was received from the 
U.S. Weather Bureau that the area of Canada west of longitude 1300 W., 
between latitude 70° N. and latitude 53° N., has meteorological conditions 
similar to the State of Alaska. This information also shows that thunder
storms and other potentially hazardous meteorological conditions rarely 
occur in that area. However. in the area of Canada that is east and south 
of that area and adjacent to the United States northern boundary and 
which encompasses Edmonton, Alberta, the thunderstorm activity in
creases considerably and is equal to or greater than that of a large 
portion of the United States where airborne weather radar is mandatory. 

After considering the foregoing, it has been determined that the 
level of safety in air carrier passenger operations would not be reduced 
by excluding from the provisions of SR-436A airplanes used for the 
carriage of passengers within Alaska and that portion of Canada west of 
longitude 1300 W .. between latitude 70" N. and latitude 53° N., where 
thunderstorms and other potentially hazardous weather conditions rarely 
occur. In addition. such an exclusion would permit the use of more direct 
routes and refueling stops between northeast and southeast Alaska. 
Therefore. section 4 of SR-436A is amended to exclude airplanes used 
within the State of Alaska and that portion of Canada west of longitude 
1300 W .. between latitude 70 0 N. and latitude 53° N., from the weather 
radar requirements. 

This Special Civil Air Regulation incorporates into one document all 
of the provisions of SR-436A with amendments to exclude the foregOing 
portions of Canada. Since it imposes no additional burden on any person 
and relieves a restriction, I find that notice and public procedure hereon 
are unnecessary, and that good cause exists for making this regulation 
effective on less than 30 days' notice. 

In consideration of the foregoing, the following Special Civil Air 
Regulation is hereby adopted: 

1. Airborne weather radar equipment requirement. After the dates 
specified, the following transport category airplanes shall not be used 
for the carriage of passengers under the provisions of Part 40, 41. or 42 of 
the Civil Air Regulations, unless approved airborne weather radar equip
ment is installed in such airplanes: 

(a) July 1. 1960. for all turbine-powered airplanes certificated 
under the transport category rules; 

(b) January I, 1961, for the Douglas DC-7 Series, Douglas DC-6 
Series, and Lockheed 10-19 and 1649 Series type airplanes; and 

(c) January 1, 1962, for all airplanes certificated under the 
transport category rules, except C-46 type airplanes. 

NOTE: Airplanes subject to the provisions of paragraph (c) of this section 
include. but are not limited to, the following types: Boeing 377; Com air 240, 
3·tO, and 440; Lockheed 049 and i49; Martin 202 and 404; and Douglas DC-4. 

2. Schedule for installation of equipment. 
(a) Each operator conducting passenger operations under the 

provisions of Part 40, 41, or ..12 of the Civil Air Regulations with transport 
category airplanes on which airborne weather radar is not installed, 
shall establish a schedule for the progressive completion of such radar 
installations, in accordance with the provisions of section 1 of this regula-
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tion. The schedule shall provide tor the completion of all required radar 
installations on or before the dates specified in section 1 of this regulation, 
and the completion of at least 40 percent of the required installations on 
or before the following dates: 

(1) August 1, 1960, for airplanes of the types specified in section 
l(b), and 

(2) February 1, 1961, for airplanes of the types specified in 
section l(c). 

(b) On or before July 1, 1960, a copy of the schedule required 
by paragraph (a) of this section shall be submitted to an authorized 
representative of the Administrator, together with a list of any airplanes 
the operator intends to discontinue using in the carriage of passengers 
prior to the date on which radar equipment must be installed. 

3. Requirement for dispatch and continuance of Right. After the 
effective date specified in section I) of this regulation, all transport cate
gory airplanes having approved airborne weather radar installed shall 
be operated in accordance with the folJowing rules when used in passenger 
operations under Part 40, 41, or 42: 

(a) Dispatch. No airplane shall be dispatched (or flight of an 
airplane started under the provisions of Part 42) under IFR or night 
VFR conditions when current weather reports indicate thunderstorms, or 
other potentially hazardous weather conditions which can be detected by 
airborne weather radar, may reasonably be expected to be encountered 
along the route to be flown. unless approved airborne weather radar 
equipment instaIled in the airplane is in a satisfactory operating condition. 

(b) En route. In the event the airborne weather radar becomes 
inoperative en route. the airplane shall be operated in accordance with 
the instructions and procedures specified in the operations manual for 
such occurrence. After the date specified by section 1 of this regulation 
for the mandatory installation of approved airborne weather radar on 
the type of airplane involved, such instructions and procedures shaH meet 
with the approval of an authorized representative of the Administrator. 

4. Exceptions. The provisions of this regulation shall not apply 
to airplanes used (a) solely within the State of Hawaii or within the State 
of Alaska and that portion of the Dominion of Canada west of longitude 
130 0 West, between latitude 70° North and latitude 53° North, or (b) 
during all-cargo, training, test. or ferry flights. 

5. Electrical power supply. Contrary provisions of the Civil Air 
Regulations notwithstanding, an alternate electrical power supply need 
not be provided for airborne weather radar equipment. 

6. Effective date. This Special Civil Air Regulation shall become 
effective on January 5, 1962. and supersedes Special Civil Air Regulation 
No. SR-436A. 
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SPECIAL CIVIL AIR REGULATION NO. SR-440 

Effective: June 7, 1960 
Adopted: June 7, 1960 

Occupancy of Forward Observer's Seat During En Route Inspection 

Sections 40.22. 41.5, and 42.8 of the Civil Air Regulations contain pro
visions which make it mandatory to permit an authorized representative 
of the Federal Aviation Agency at any time and place to make inspections 
or examinations to determine an air carrier's compliance with the require
ments of the Federal Aviation Act of 1958, and the Civil Air Regulations. 
Similar inspection provisions have existed without interruption since the 
regulation of civil aviation by the former Aeronautics Branch, U.S. De
partment of Commerce, which provided in its regulations that the "owner, 
operating agency, or pilot" was required to give Federal inspectors "free 
and uninterrupted access to the aircraft" while conducting government 
inspections. 

Historically, the required Government inspections of air carrier oper
ations known as en route inspections have been conducted from a seat or 
station on the flight deck of the aircraft which permits the inspector to 
observe the operation of the aircraft by the flight crew members at their 
respective stations. This was done for the obvious reason that an inspec
tion conducted from a location which would not permit observation of the 
operation would be essentially futile. As a result of this well established 
and accepted practice, it has been unnecessary for the Federal Aviation 
Agency or its predecessor agencies to fUrther prescribe by regulatory 
action the authority of the inspector to occupy such seat in the conduct of 
his required en route inspections. 

With the introduction into service of new type turbo jet airplanes 
two observers' seats were made available for use on the flight deck of such 
airplanes, in addition to those required for the minimum flight crew. In 
some of these airplanes one of these seats, the forward observer's seat. is 
located directly behind that occupied by the pilot in command and per
mits FAA inspectors while occupying such seat to observe the operation 
of the airplane by the flight crew members. The location of the second 
observer's seat, however, does not permit such observation. 

By agreement entered into between the Air Line Pilots Association 
and certain air carriers, an additional pilot flight crew member has been 
assigned to assist the pilot in command in the operation of turbo jet air
planes. This agreement was entered into notwithstanding the fact that 
such airplanes were certificated for safe operation by the FAA with a 
minimum flight crew of two pilots and a flight engineer. Moreover. these 
airplanes are still being operated safely with such a flight crew com
plement by all of the other air carriers not parties to such an agreement. 
The Air Line Pilots Association has now advised the FAA that under the 
provisions of this agreement it has decided that the forward observer's 
seat must be occupied by the additional pilot flight crew member or the 
airplane will not be operated by its members-even during en route inspec-
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lions. In support of this decision, resolutions have been entered into by 
the Master Executive Council of the pilots of the air carriers which are 
parties to such agreements directing its members not to operate turbo jet 
airplanes for en route inspections, when the forward observer's seat is 
occupied by the FAA inspector instead of the additional third pilot. 

Pursuant to such agreements and resolutions, the pilots of one of the 
air carriers have now refused to operate turbo jet airplanes which were 
scheduled for en route inspections by authorized representatives of the 
Administrator occupying the forward observers' seats. Such overt acts 
by the pilots involved have created a situation whi.::h requires immediate 
corrective action. The statutory safety responsibilities of the Federal 
Aviation Agency can not be derogated by the provisions of agreements 
between the pilots and the air carriers, or by unilateral resolutions of the 
pilots and their associations purporting to implement such agreements. 
In the exercise and performance of their statutory responsibilities, FAA 
inspectors conducting en route inspections must be provided with a seat 
in the cockpit from which they are able properly to discharge such re
sponsibilities. This requirement is both obvious and fundamental for the 
conduct of inspections which will assure the highest degree of safety in 
the fast growing system of air transportation. 

Because of the emergency nature of the situation, I find that com
pliance with the notice, procedures and effective date provisions of the 
Administrative Procedure Act would be impracticable and impede the 
due and timely execution of the functions of the Federal Aviation Agency. 

In consideration of the foregoing this emergency Special Civil Air 
Regulation is adopted to make clear that the authorized representatives 
of the Administrator must be given full and uninterrupted access to the 
aircraft, including a suitable seat on the flight deck, as determined by the 
Administrator, for the proper performance and discharge of their en 
route inspection duties. This regulation is declaratory of a longstanding 
practice and makes explicit, with respect to certain aircraft, the location 
of such seat. 

The following Special Civil Air Regulation is hereby adopted to be
come effective immediately. 

Ea.::h air carrier shall make available a seat on the flight deck of each 
airaaft used by it in air transportation for occupancy by an authorized 
representative of the Administrator while conducting en route inspections. 
The location and equipment of such seat, in respect to its suitability for 
use in conducting en route inspections. shall be as required by the Admin
istrator or his representative. In all Boeing 707's, Douglas DC-8's, and 
other types of aircraft having more than one observer's seat in excess of 
that required for the cre\v complement for which the aircraft was cer
tificated, the fon .... ard observer's seat shall be made available to such 
representative. 
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SPECIAL CIVIL AIR REGULATION NO. SR .... 446A 

Effective: May 25, 1962 
Adopted: May 22, 1962 
Published: May 25, 1962 

(27.F.R.4906) 

Use of Portable Frequency Modulation (Thl) Type Radio Receivers on Aircraft 
During Flight 

In 1961, during tests conducted by the Federal Aviation Agency's 
Aviation Researc]l and Development Service, it was found that radio 
receivers having local oscillators opel"ating within or near the VHF omni
range (VOR) frequency band (l08 to 118 Mes.) cause interference which 
adversely affects the operation of an aircraft's VOR navigational system. 
Various types of portable radio receivers (i.e., radio receivers capable 
of being earried aboard an aircraft by a passenger) were used in these 
tests to determine whieh would produce interference to the VOR equip
ment. It was determined that the portable frequency modulation (FM) 
radio receiver is the only type radio receiver, which is commonly used 
by the general public, that would create this unwanted interference. 
Therefore, it was found that immediate regulatory action was necessary 
in order to provide adequately for safety in air commerce. 

Accordingly, on May 4, 1961, the Federal Aviation Agency issued 
Specia.l Civil Air Regulation No. SR-446 (26 F.R. 4011) to become effective 
May 25, 1961. This regulation, which will expire May 24, 1962, prohibits 
the operation of portable FM radio l'eceivers during flight on all civil 
aircraft of the United States operated by an air earrier or a com
mercial operator. It also prohibits the operation of portable FM radio 
receivers on all otlier VOR-equipped civil aircraft of the United States 
while such VOR equipment is being used for navigational purposes. The 
added restriction in the case of aircraft operated by an air carrier or a 
commercial operator was necessary since most of these aircraft are 
equipped with VOR navigational equipment and it would be difficult. if not 
impossible. for a passenger to know when the pilot in command was de
pending upon this equipment for navigational purposes. In addition, 
although not all portable FM radio receivers utilize local oscillators 
which will create interference, it was necessary to make the rule appli
cable to all portable FM radio receivers since it would not be feasible 
to expect the general public, airline personnel, or air crewmembers to 
distinguish which will cause this interference. 

The tests which disclosed the interference problems caused by FM 
radio receivers were not completed at the time SR-446 was issued in 1961. 
Therefore, to simplify revision of the rule if additional interference prob
lems were found by the tests, SR-446 was issued as a temporary rule, 
effective for a one-year period. When SR-446 was issued, the Agency had 
intended, prior to its expiration, to incorporate the provisions of the rule 
into the applicable operating parts, i.e., Parts 40, 41, 42, 43, 45, and 46. 
However, since the final evaluation of these tests by all interested indus-
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try parties has not been completed this action has not been taken. Ae
cordingly. sinee the conditions under which SR-446 was issued still exist, 
it is necessary, in order to prmide adequately for safety in air commerce, 
to extend the provisions of that rule for a period of one year. 

Since this regulation extends the provisions of a currently effective 
regulation which expires on May 24, 1962, and a lapse in the effectiveness 
of the regulation would endanger safety in air commerce, I find that 
notice and public procedure hereon would be contrary to the public inter
est, and that good cause exists for making it effective on less than 30 
days' notice. 

In consideration of the foregoing, Special Civil Air Regulation No. 
SR-446 is superseded by the fO'lIowing Special Civil Air Regulation which 
is hereby adopted to become effective on May 25, 1962: 

No person shaH operate, nor shall any operator or pilot in command 
of an aircraft permit the operation of, a portable frequency modulation 
(FM) radio receiver on the following civil aircraft O'f the United States 
while such aircraft are engaged in Hight in air commerce; (a) Aircraft 
operated by an air carrier or commercial operator; and (b) any other 
aircraft equipped with VHF omnirange (VOR) navigational equipment 
while such VOR equipment is being used fO'r navigational purposes. 

This special regulation supersedes Special Civil Air Regulation No. 
SR-446 and shall remain in effect for one year unless sooner superseded 
or rescinded by the Federal Aviation Agency. 
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SPECIAL CIVIL AIR REGULATION NO. SR-448A 

Adopted: Oct. 9, 1961 
Effective: Oct. 13, 1961 
Published: Oct. 13, 1961 

(26 F.R. 9669) 

Precautions to Prevent Hijacking of Aircraft and Interference With Crewmembers 
in the Performance of Their Duties 

Special Civil Air Regulation No. SR-448 was adopted and effective 
July 28, 1961 (26 F.R. 7009). The preamble thereto stated that: 

"The recent hijackings of air carrier aircraft have highlighted a 
necessity to provide additional controls over the conduct of passengers 
in order to avoid a serious threat to the safety of flights and persons 
aboard them. The Federal Aviation Agency has the responsibility to 
see that air carriers take such steps as are possible to prevent such occur
rences. We have requested the air carriers to take every practicable 
precaution to prevent passengers from having access to the pilot com
partment. In addition, we are adopting a regulation which will prohibit 
any person, except one who is specifically authorized to carry arms, from 
carrying on or about his person while aboard an air carrier aircraft a 
concealed deadly or dangerous weapon. The regulation being adopted 
will also make it a violation of the CARs for any person to assault. 
threaten, intimidate, or interfere with a crewmember in the performance 
of his or her duties aboard an air carrier aircraft or to attempt to or 
cause a flight crew member to divert the flight from its intended course 
or destination." 

Special regulation SR-448. however, does not prohibit a person from 
carrying an unconcealed deadly or dangerous weapon on or about his 
person while aboard an aircraft. The present emergency situation re
quires stringent measures to preclude the carriage of any weapon which 
may be used to intimidate or interfere with crewmembers performing 
their duties on an aircraft engaged in air transportation. Therefore, 
paragraph 2 of SR-448 is amended by this regulation to prohibit any 
person, except those specified, from carrying a deadly or dangerous 
weapon on or about his person, either concealed or openly, while on 
board an air carrier aircraft engaged in air transportation. 

Since the promulgation of Special Civil Air Regulation No. SR-448, 
Public Law 87-197 has been enacted which, among other things, makes 
it a criminal offense to carry a concealed deadly or dangerous weapon 
on or about one's person while aboard an air carrier aircraft being oper
ated in air transportation. Excepted from this provision are certain law 
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enforcement officers. and "other persons as may be so authorized under 
regulations issued by the Administrator." To implement this statutory 
provision, this regulation excepts from the prohibition against carrying 
a concealed weapon while aboard an aircraft being operated by an air 
carrier in air transportation (1) employees or officials of municipal, State, 
or Federal Governments who are authorized or required to carry arms; 
(2) crewmembers authorized by the air carrier; and (3) such other persons 
as may be authorized by the air carrier pursuant to such precautions 
as may be established by the carrier. 

In view of the foregoing exceptions, the prohibition of paragraph 2 
of SR-448 is changed to apply to any person, rather than only to those 
persons who are passengers. This regulation does not in any way affect 
the shipment of unloaded firearms in baggage not accessible to the pas
senger while aboard the aircraft if these firearms are otherwise acceptable 
for shipment under the provisions of Part 49. In such case, the firearms 
will be located so as not to be accessible to the passenger during fiight, 
and therefore, not deemed to be on or about his person withln the meaning 
of this regulation. 

The present provisions of paragraph 1 of SR-448 apply to aircraft 
being operated in air transportation. This paragraph is changed to apply 
to aircraft being operated in air commerce to broaden the scope of the 
provision to provide similar protection to those general aviation opera
tions and operations conducted for compensation or hire which are not 
considered as air transportation under the Federal Aviation Act of 1958. 

Because of the emergency nature of the situation and the present 
threat to safety of persons being carried in air commerce, I find that 
notice and public procedure hereon would be impracticable and good 
cause exists for making this regulation effective in less than 30 days. 

In consideration of the foregoing changes. Special Civil Air Regula
tion SR-448 is superseded by the following Special Civil Air Regulation 
to become effective October 13, 1961: 

1. No person shall assault, threaten, intimidate, or interfere with a 
crewmember. in the performance of his duties aboard an aircraft being 
operated in air commerce; nor shall any person attempt to or cause the 
flight crew of such aircraft to divert its flight from its intended course 
or destination. 

2. Except for employees or officials of municipal, State, or Federal 
Governments who are authorized or required to carry arms, and except 
for those crewmemlrers and such other persons as may be authorized'by 
an air carrier, no person, while aboard an aircraft being operated by an 
air carrier in air transportation, shall carryon or about his person a 
deadly or dangerous weapon, either concealed or unconcealed. 
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SPECIAL CIVIL AIR REGULATION NO. SR-450A 

Eflective: Aug. 31, 1962 
Adopted: Aug. 29, 1962 
Published: Sept. 1, 1962 

(27 F.R. 8760) 

Airspeed Operation Limitation for Transport Category Airplanes 

Special Civil Air Regulation No. SR-450, effective May 3, 1962 (27 F.R. 
2995), contained a number of requirements dealing with airspeed operat· 
ing limitations to airplanes certificated under the provisions of Part 4b 
in effect prior to May 3, 1962. A revision of the Airplane Flight Manual 
statement concerning airspeed operating limitations was prescribed for 
all such airplanes. Consistent revision of airspeed placards and instru
ment markings, and the installation of a speed warning device, were addi
tionally prescribed for turbine-powered airplanes. The special regulation 
required compliance with the speed warning device provision on or before 
February 1, 1963; with all other provisions, on or before September 1, 
1962. I 

Several operators of airplanes affected by SR-450 have requested 
extensions of the compliance dates specified therein, contending that com
pliance before these dates would be unnecessarily and excessively burden
some in relation to the attained increment of safety. With respect to the 
September 1, 1962, compliance date specified in section 1(a)(2), they point 
out that rema.rking airspeed instruments generally involves removal of 
the instrument seal. When this is done, the instrument is processed 
through a time-consuming overhaul schedule to make certain that its cali
bration has not been changed. They state, in addition, that the airplane 
manufacturer delayed delivery of the detailed service information re
quired for the modification until necessary technical consultations with 
the instrument manufacturer, and with representatives of this Agency, 
could be completed. With respect to the February 1, 1963, date established 
for compliance with section l(b), operators of turbine-powel'ed airplanes 
not already equipped with a speed warning device report that they can
not obtain delivery of the device in less than 5 months; that installation 
of the device involves extensive electrical modifications, rework of the 
pitot-static pressure system, and Qther installation changes; that ground 
and flight tests are necessary to insure proper functioning of the modified 
systems; and that such modifications and tests, to be conducted in a safe 
manner, should be scheduled during a major airplane overhaul. 

The Agency has determined that, for the reasons stated above and 
despite diligent efforts on their part, many persons affected by SR--450 will 
not be able to comply with its provisions before the specified dates and 
that a period of relief may be granted without adversely affecting safety. 
Accordingly, SR-450 has been amended by extending the September 1, 
1962, compliance dates to Mat'ch 1, 1963, and by extending the February 
I, 1963, compliance date to February 1, 1964. 

Since this regulation provides relief from the provisions of the pre
vious regulation, and imposes no additional burden upon any persons, 
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compliance with the notice and public procedure provisions of the Admin
istrative Procedure Act is unnecessary, and good cause exists for making 
this regulation effective On less than 30 days' notice. 

In consideration of the foregoing, the following Special Civil Air 
Regulation is hereby adopted to become effective August 31, 1962: 

Contrary provisions of the Civil Air Regulations notwithstanding, the 
following requirements shall be applicable to transport category airplanes 
certificated under the provisions of Part 4b in effect prior to May 3, 1962: 

1. Turbine-powered airplanes. 
(a) On or before March 1,1963: 

(1) The airspeed operating limitations in the Airplane Flight 
Manual shall be revised by deleting the term "normal operating limit 
speed" and the corresponding symbols "V No/MNo", together with state
ments explaining the significance of this term, and inserting in lieu there
of the term "maximum operating limit speed'" the corresponding symbols 
"V:,!O/M?>l0'" and the following statement explaining the significance of 
the new term: 

"The maximnm operating limit speed shall not be deliberately 
exceeded in any regime of flight (climb, cruise, or descent), except where 
a higher speed is specifically authorized for flight test or pilot training 
operations, or in approved emergency procedures." 

(2) Airspeed placards and instrument markings shall be con
sistent with subparagraph (1) of this paragraph. Where color markings 
are used on airspeed or Mach indicators, the red radial line shall be at 
V MO/MloIO. Where a maximum allowable airspeed indicator is used, the 
limit hand shall indicate V YO/MMO' 

(b) On or before February 1,1964, each airplane shall be equipped 
with a speed warning device which shall provide aural warning to the 
pilots, which is distinctly different from aural warnings used for other 
purposes, whenever the speed exceeds VMO plus 6 knots or MMO + 0.01. The 
upper limit of the production tolerances permitted for the warning device 
shall be at a speed not greater than the prescribed warning speed. 

2. Reciprocation engine-powered airplanes. On or before March I, 
1963, the airspeed operating limitations in the Airplane Flight Manual 
shall be revised as necessary to state that the normal operating limit 
speed, or the maximum structural cruising speed (whichever term is used 
in the particular manual), shall not be deliberately exceeded in any 
regime of flight (climb, cruise, or descent), except where a higher speed 
is specifically authorized for flight test or pilot training operations, or in 
approved emergency procedures. 

This regulation supersedes Special Civil Air Regulation No. SR-
450. 

CAM 40 

(Rev. 9/15/62) 



OAM 40 

Addendum 

Preambles to Amendments to Civil Air Regulations Part 40 

NOTE 

Part 40 of the Civil Air Regulations was last revised by the Civil Aero
nautics Board with an effective date of December 31, 1955. This was not 
a general revision of the part, but only a reprint to incorporate outstanding 
amendments and to make minor editorial changes. This revision was 
published in the Federal Register on December 31, 1955 (20 F.R. 10131). 
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Amendment 40-1 

Weather Reporting Facilities and 
Requirements Covering Landing 
Limitations Outside Continental 
United States 

Adopted: 
Effective: 
Published: 

May 18, 1956 
J nne 22, 1956 
May 23,1956 
(21 F.R. 3405) 

Part 40 of the Civil Air Regulations contains the certification and operation rules for 
scheduled air carriers conducting interstate operations. Part 41, on the other hand, contains 
the regulations applicable to scheduled air carriers operating outside the continental limits of 
the United States. However, section 40.1 of Part 40 permits the Administrator to authorize 
air carriers whose operations are essentially domestic in character to operate on routes ex
tending beyond the continental limits of the United States in accordance with the provisions 
of Part 40 in lieu of the provisions of Part 41 in order to permit continuity of 
operating procedures throughout the air carriers' systems. 

Currently effective section 40.35 of Part 40 requires air carriers to show that sufficient 
weather reporting services are available en route to insure necessary weather reports and 
forecasts prepared and released by the United States Weather Bureau or by a source approved 
by the Weather Bureau. However, reports prepared by the United States Weather Bureau or 
a source approved by the Weather Bureau are not normally available for areas under the 
jurisdiction of other nations. 

Currently effective section 40.406 of Part 40 prescribe", the take-off and landing weather 
minimum requirements for IFR flight. These requirements include provisions allowing 
pilots to "take-a-look" to determine whether conditions at the airport are at or above pre
scribed weather minimums and, if so, to continue to approach and land. Authority to "take
a-look" is limited to airports served by ILS and GCA in operative condition or to airports 
at which certain instrument approach procedures are commenced when weather conditions 
above prescribed minimums exist but which a later report indicates are below minimum 
requirements. Part 41, on the other hand, prohibits air carriers from "taking-a-look" only 
at airports at which United States Weather Bureau reports indicate below minimum condi
tions exist. At airports outside the United States which do not possess a United States 
Weather Bureau reporting service, a pilot may in his discretion "take-a-look." If he finds 
that weather conditions at the airport are at or above prescribed weather minimums, he 
may complete the approach and land. 

The inapplicability of section 40.35 to air carrier operations outside the United StateR 
and the inconsistency between Parts 40 and 41 with respect to "take-a-look" restrictions 
appear to have been an oversight. In order to correct this situation, scction 40.35 is being 
amended to provide for the use of weather reports prepared by sources other thall those 
approved by the United States Weather Bureau on routes extending beyond the continental 
limits of the United States on which operations are conducted pursuant to section 40.1. 
These "other" sources shall be approved by the Administrator. In addition, section 40.406 
is being amended to prohibit pilots from "taking-a-look" only when the latest United States 
Weather Bureau report or It report from a source approved by the 'Yeather Bureau indicates 
the ceiling or visibility to be less than the prescribed minimum. This will enable pilots fiying 
on routes outside the continental United States pursuant to section 40.1 to exercise the same 
"take-a-look" privileges as are available to pilots fiying in accordance with Part 41. 

Interested persons have been afforded an opportunity to participate in the making of this 
amendment (20 F.R. 8579), and due consideration has been given to all relevant matter 
presented. 

Amendment revised sections 40.35 and 40.206. 
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Amendment 40-2 

Training Programs and Proficiency 
Checks-lise of Aircraft Simula. 
tors 

Adopted: Feb. 8, 1957 
Effective: March 15, 1957 
Published: Feb. 13. 1957 

(22 F.R. 885) 

Part 40 of the Civil Air Regulations currently requires certain pilot proficiency checks 
to be accomplished twice a year by each pilot serving !l8 pilot in command in air carrier 
service. The objective of these checks is to insure that the pilot maintains a high standard 
of proficiency in the piloting and navigation of the airplane types to be flown by him. The 
proficiency checks must be given by an authorized representative of the Administrator of 
Chil Aeronautics or a check pilot of the carrier concerned. In addition to the normal 
airplane maneuvers, these checks include certain critica.l maneuvers which arB encountered 
from time to time in air carrier service such !l8 take-offs and landings with inoperative 
engines, missed approaches, instrument letdowns, and various emergency procedures. 

The Administrator, with the approval of the Board, has for several years approved 
many maneuvers required in the proficiency checks to be accomplished in synthetic trainers 
which accurately simulate the flight characteristics and the performance of the aircraft, to 
which a pilot is assigned, through all ranges of normal and emergency operations. This 
approval has been based in part upon an air carrier's use of the synthetic trainer in its pilot 
training program, and the pilot's satisfaotory demonstration in actual flight of ability to 
perform at least 4 basic maneuvers, as follows: Flight at minimum speeds, approach to 
lowest approved minimums, landing under circling approach conditions, and simulated 
engine faiiure(s) during ta.ke-off. 

The Board foresees, however, that the incre!l8ing complexity of aircraft, with con
comitant need for devices to simulate the flight characteristics of large modern transport 
aircraft, will be further accentuated as turbo-prop and turbo-jet aircraft are procured. As 
a result, more intensive training of pilots and crews will be necessary to insure that they 
are proficient in the operation of these larger and faster aircraft with their corresponding 
new operating problems, and this training can be aoeomplished only at considerably in
creased costs. In anticipation of this problem, certain carriers are preparing to acquire 
simulators before the aircraft are put into service. This action is predicated on the assump
tion that essential training can be conducted in part in aircraft simulators more effectively, 
safely, and economically than in an airclaft, and with considerable saving in time. 

The fundamental characteristics of the aircraft simulators in use and under considera
tion should be made clear in order that interested persons will clearly understand the nature 
of the device tbe Board is discussing in this amendment. The Board has in mind that the 
aircraft simulator shall be a full scale mock-up of the cockpit interior of a particular type 
aircraft with normal crew sta.tions, plus accommodations for necessary additional persons 
such as check airmen, instructors, or observers. It shall also include suitable course and 
tdtitude recorders. It shall be capable of accurately reproducing the engine and :flight 
!J,,~.('rmance. control loading, instrument indication, and control movements of the specific 
model aircraft during the execution of all normal and anticipated emergency ma.neuvers. Of 
great importance is the requirement that the device shall be designed to permit presentation 
of malfunction of aircraft, a.ircraft engines, propellers, appliances, systems, and other com
ponents. and appropriate procedures to cope with such emergencies. Capabilities, as 
outlined above. will permit intensive tralning and checking in normal and a.bnormal flight 
conditions, vadons flight procedures, navigational problems, and essenijal crew coordination. 

Accordingly. the Board published on June 13, 1956, (21 F.R. 4294) a notice of proposed 
rule making as Civil Air Regulations Draft Release No. 56-16 "Training Programs and 
Proficiency Checks (rse of Aircraft Simulators)" in which certain proposals were made 
with respect to the use of aircraft simula.tors. The Board indicated that it was of the 
opinion that the advantages of the trainers were so apparent that their controlled introdu('
tion into air ca.rrier training procedures on a wider basis was in the public interest and should 
be encouraged. In summary, the Board found that aircraft simulators have been proven 
as a valuable aid in improving the effectiveness of pilot training for instrument and equip
ment proficiency. The promi;:e of furt'her improvement in training is, in fact, so grea.t that 
it appears desirable to reduce the number of in-flight proficiency checks that pilots are 
required to take. Simulators are particularly suited to instruction in and practice of numer-
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ous emergency procedures which cannot satisfactorily be accomplished in flight, and permit 
special emphasis on the coordination of crew duties; they offer a laboratory for experi
mentation in techniques and procedures which might be t.ime-consuming or hazardous in 
flight; they will permit training to be conducted with more safety as a result of the reduction 
of frequency of aircraft opera! ions under simulated emergency conditions; their use will 
result in the reduction of traffic congestion and noise in large terminal areas; and they will 
reduce substantially the total cost of pilot training programs. 

The Board also indicated that, in determining the most appropriate method to realize 
the full possibilities of aircraft simulators, it could not lose cognizance of its responsibility 
to assure the highest degree of safety in air transportation even while taking this oppor
tunity to encourage sound technical and economic development of air carrier operations. It 
is the Board's opinion, therefore, that the broadened use of aircraft simulators in aIr carrier 
training programs should be permitted in accordance with these basic principles: 

A. The use of simulators shall be permissive with the air carriers. 
B. The air carrier shall be required to show that the aircraft simulator meets 

prescribed standards and shall establish within its training program an approved course of 
training in such an aircraft simulator. It is anticipated that the training shall consist of at 
l(>ast several hours covering all items currently contained in the flight proficiency checks. 

C. When a pilot in command satisfactorily completes each J 2 months an approved 
course of training in an aircraft simulator which thc air carrier shows meets the prescribed 
standards, each such pilot need accomplish only one proficiency check in flight each 12 
months. 

D. The Board shall review the experience gained under these regulations to deter
mine the effectiveness of the procedures permitted thereby. 

In response to Draft Release No. 56-16, the Board received from interested persons 
comment favorable to the Board's basic objective of permitting broadened use of aircraft 
simulators by air carriers. There was, however, some diversity of opinion with respect to 
the specific proposals to amend the operating parts. In the Board's proposal the major 
change from current pract.ice was to substitute an appro\'(>d simulator course for one of the 
two proficiency checks required to be accomplished in flight annually. Certain air carrier 
spokesmen indicated that they considered this an improper mixing of the training and 
checking functions, and stated that the regulation should simply permit the accomplishment 
of one of tne req\lired cheeks in a simulator. FurthermQre, these persons also considered 
that it was not necessary for the Administrator to approve a particular portion of an air 
carrier's training program (Le., simulator curriculum). On the other hand, pilot spokesmen 
expressed concern that successful utilization of aircraft simulators would be realized only 
through very close supervision by the Administrator, with review by the pilots, of pro
cedures and qualifications of instructors and check personnel. 

In Draft Release No. 5B·l0, the Board also asked for separale comment with respect 
to the desirability of including in the Civil Air Regulations certain specific standards for 
aircraft simulator equipment (Draft Release Xo. 56--16, Appendix A) which would be used 
as a basis for approval by the Administrator. 

The Board has carefully studied the various vif'WS presented and is of the opinion thai, 
at least in the initial stages of expanded simulator use by air carriers, the Administrator 
should approve the aircraft simulator training program of each air carrier. This procedure 
will be consistent with the present policy whereby the Administrator makes rules, com
pliance with which is mandatory, for the conduct of the proficiency checks required by the 
Civil Air Regulations. The Board will, however, review the experience gained under this 
regulation and propose any changes which, in the light of such experience, may be in the 
public interest. 

The Board is also of the opinion, in view of the comment received, and other information, 
that the detailed description of the systems or conditions being simulated, and the degree of 
simulation, should not be prescribed in the Civil Air Regulations but should be controlled by 
the Administrator through the medium of the appropriate Civil Aeronautics Manual. The 
Board considers, however, that the broad, basic standards which describe the characteristics 
and function of an acceptable aircraft simulator should be included in the regulation" 

Interested persons have been afforded an opportunity to participate in the maL ;.' of 
this amendment, and due consideration has been given to all relevant matter presented. 

Amendment added a new subparagraph (3) to section 40.302(b). 
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Amendment 40-3 

Position and Anti-Collision Light 
Requirements 

Adopted: Feb. 25, 1957 
Effective: April 1. 1957 
Published: March 1, 1957 

(22 F.R. 1276) 

The coutinuing increase in air traffic density and the advent of aircra.ft capa.ble of 
appreciably higher speeds than heretofore attained demand further improvement in the 
exterior lightiog of aircraft. Recent studies with respect to exterior aircraft lighting indi
cate a need for the establishment of new specifications in the certification parts of the Civil 
Air Regulations for anti-collision lights. 

Since the anti-collision light is a flashing light and in addition has the added advantage 
of more concentrated intensities which offer conspicuity at a greater distance, the Board 
believes that flashing position lights will no longer contribute noticeably to the conspicuity 
of aircraft. It is believed, however, that with the use of the anti-collision lights now re
quired on all air carrier aircraft it becomes important for the position lights to retain their 
direction and attitude indicating features and this can best be accomplished by maintaining 
the position lights steady rather than flashing. 

Interested persons have been afforded an opportunity to participate in the making of 
this amendment (21 F.R 33SS), and due consideration has been given to all relevant matter 
presented. 

Amendment revised section 4O.200(a) and deleted the words "After May 31, 1956" 
from section 40.200(b). 

Amen~ent 40-4 

Extension of Compliance Date for 
Installation of Emergency Exit 
Lighting and Means for Emer
gency Evacuation 

Adopted: May 31, 1957 
Effective: May 31. 1957 
Published: June 5, 1957 

(22 F.R. 3917) 

Provisions of Part 40 of the Civil Air Regulations, adopted November 28, 1955 (20 
F.R. 8848), require that after !l.lay 31, 1957, for night operations, aircraft emergency exit 
markings shall be illuminated by a special source of light, independent of the main air
craft lighting system. This regulation also requires that after May 31, 1957, certain means 
for emergency evacuation shall be installed on all passenger-carrying airplanes, as for 
example ropes and chutes. 

By IE-tter dated ~Iarch 29, 1957, the Air Transport Assoda.tion of America. (ATA) re
quested, on behalf of certain member air carriers, an extension from May 31, 1957, to July 
31, 1958, of the compliance date for installation of emergency exit lights in a large number 
of presently operated air carrier aircraft. In support of their request the ATA described 
in considerable detail the problems with which the air carriers had been confronted in the 
design, procurement, installation, and approval of emergency exit lighting systems appro
priate fOf many types of aircraft. Also by letter dated May 3, 1957, ATA requested, on 
behalf of several air carriers, an extension of the May 31, 1957, compliance date for instal
lation of the means for emergency evacuation in certain air carrier airplanes. Extensions 
were requested for various periods, the maximum of which was for a period of 14 months. 

The Board is Featly disturbed that progress with the installation of this emergency 
equipment has not met with its expectations as expressed in the amendments to Part 40 
requiring such equipment and the Board does not consider the substantiating data sub
mitted by the AT A to be sufficient to warrant extension for the period of time requested 
by the carriers. The Board recognizes, however, that difficulties may have been encountered 
by the air carriers in accomplishing an orderly procurement and installation program without 
serious disruption of scheduled service and that a brief period of relief may be granted 
",ithout affecting adversely safety in air carrier operations. 
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In view of the foregoing, the Board is extending the date for compliance with the 
emergency exit lighting and evacuation requirements of Part 40 for a period of 90 days. 
The Board hereby invites each air carrier which believes that it cannot comply with such 
requirements within 90 days to submit to the Bureau of Safety in writing not later than 
July 1, 1957, fl. request for further extension, together with complete substantiating data as 
to why it cannot comply and believes it shOUld be granted such extension. Each such 
request for further relief will be eVAluated and the Board, prior to Augnst 31, 1957, will 
take such action aa it deems justified. 

Since this amendment grants relief by temporarily extending the date for compliance 
with a requirement of the Civil Air Regulations, and delay in extending such relief would 
impose an undue hardship, the Board for good cause finds that notice and public procedure 
hereon would be contrary to the public interest and may be omitted and that this amend
ment may be made effective immediately. 

Amendment changed the date "May 31, 1957" to "August 31. 1957" in section 
40.173(e) and (£)(2). 

Amendment 40-5 

Admission to Flight Deck Adopted: July 11,1957 
Effective: Aug. 15. 1957 
Published: July 16. 1957 

(22 F.R. 5571) 
Section 40.356 of Part 40 of the Civil Air Regulation" $pecifie$ the persom. who !nay bA 

admitted to the flight deck of an air carrier airplane. Although it was the intention of the 
Board to limit admission to such flight deck to the persons speCified in this section, it has 
come to the attention of the Board that there is ambiguity as to whether other persons not 
expressly authorized to be admitted to the flight deck are prohibited from admission thereto. 
This Il.mendment eliminates this ambiguity. 

A growing need for in-flight observation of equipment and procedures has been verified 
by the Board in the granting of many recent waivers, Il.nd the experience gained in operations 
subject to such waivers has been excellent. Accordingly, section 40.356 is being amended 
to include in the list of persons authorized to be admitted to the flight deck, without having 
a seat available in the passenger compartment, certain operations personnel of the air carrier 
and technical representatives of the manufacturer of the airplane or components thereof. 
It is contemplated that authorization for such operations personnel and technical representa~ 
tivea will be granted by the air carrier only when the presence of such persons in the pilot 
compartment is required in the furtherance of their functions of observing and monitoring 
the in-flight operations of the air carrier or its equipment. It should be clearly understood 
that it is not intended by this amendment to compromise in any way the authority of the 
pilot in command to refuse such persons admission to the flight deck. 

This amendment was published in the Federal Register (21 F.R. 6573) as a notice of 
proposed rule making and circulated to the industry as Civil Air Regulations Draft Release 
No. 56-~4, dated August 22, 1956. Certain comments received in response to Draft 
Release No. 56-24 recommended that the provisions governing admission to the flight deck 
be amended to give the pilot in command complete discretion with respect to adillitting 
persons to the flight deck. The Board has given careful consideration to this recommenda
tion, but it is of the opinion that it would not be in the interest of safety to grant to the pilot 
in command any greater discretion than that provided for in this amendment. 

In order to achieve uniformity in the Civil Air Regulations, similar amendments are 
being made to the corresponding sections in Parts 41 and 42 of the Civil Air Regulations 
which pertain to admission to the flight deck. 

Interested personS have been afforded an opportunity to participate in the making of 
this amendment and due consideration has been given to all relevant matter presented. 

Amendment revised section 40.356. 
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Amendment 40-6 

Flight Recorders Adopted: Aug. 5, 1957 
Effective: Sept. 9, 1957 
Published: Aug. 9, 1957 

(22 F.R. 6378) 
On two occasions \\;thin the past several years, the Board has amended the Civil Air 

Regulations to require the use of a recording deviee on aircraft used in air transportation. 
In the first instance the Board found it necessary to rescind the rule because of the difficulty 
operators were ha .... ing in pro\iding proper maintenanee due to procurement and transporta
tion difficulties brought on by World War II. In the second instance the Board found that, 
contrary to earlier indications, there was no device readily available of proven reliability 
and fully adequate for the purpose intended. The Board gave notice, however, that a require
ment for a. recording device would be reconsidered at such time as a suitable instrument 
became available. 

On November 10, 1955, the Board, having received information that a suitable instru
ment was available, I'ireulated Ci"'il Air Regulations Draft Release No. 55-26 which pro
posed in the alternative that flight recorders be required equipment on aU large 4-engine and 
2-engine airplanes originally type certificated under Part <ill. or Part 4b of the Civil Air 
Regulations or that they be installed only on large transport category airplanes designed to 
operate above 25,000 feet altitude. 

Although much comment, both written and oral, was received by the Board on this 
draft release, there was no significant opinion expressed by those in favor of requiring a 
flight recorder on the desirability of one or the other of the alternative proposals. It was 
clear that interested persons either favored the general use of flight rel'orders or they didn't 
favor use of them at all. 

Those favoring use of the f€'corders were of the opinion that recorders might have been 
of some value in approximately 25 percent of the accidents studied by the Board's Analysis 
Division; that they would do much to eliminate the conjecture, supposition, and personal 
opinion from analysis of both accidents and daily routine operations: that there is a recorder 
in being which is rugged, dependable, and will operate months on end without need for 
calibration; that the record can be quickly removed and read at a.ny time without processing; 
and that. aside from its value in accident investigation, its use may result in improved 
opE-rational procedures and airworthiness standards. 

On the other hand, those opposing use of flight recorders were of the opinion that the 
advanta.ge to be df'rived from their use in accident investigation was highly exaggerated 
and that at best they would be of some assistance in only a very small percentage of accidents. 
This, they argued. was not sufficient justification to require use of these recorders on all 
large transport category airplanes when it is considered that, for the scheduled airlines alone, 
in a five-year period it is estimated that it would cost about 9 million dollars to purchase, 
maintain, and stock necessary spare parts for the recorder. Furthermore, it was argued 
that the reliability of tbe one recorder in being is subject to considerable question, tbe 
inference being that since there had been two previous abortive attempts to require use of 
these recorders because of their unreliability it would not be justified to require their use 
now until more positive e,,;dence appeared as to their reliability. 

The Board, ha .... ing considered the comment received in response to tbe proposals con
tained in Civil Air Regulations Draft Release No. 55-26 a.nd other information submitted 
during the oral argument held April 17, 1957, concludes that a flight recorder of sufficient 
reliability to fulfill the objectives for such a de .... ice is in being and should he used on all large 
airplanes I'ertificated for use in air transportation above 25,000 feet a.ltitude. 

The Board agrees that the costs involved in comparison to the value of the recorder for 
the purposes intended do not justify a requirement for the installation of flight recorders on 
the entire transport fleet. The cost of the equipment and its installation and maintenance 
appears to be prohibitive when related to tbe total cost of some of the smaller airplanes of 
the current air carrier fleet. This consideration is ma.gnified by the relatively low income 
generating capacity of many current airplane types. Furthermore, flight recorders in these 
airplane types would be furnishing information concerning design and operations for which 
there already exists a very substantial body of operational experience. Accordingly, no 
airplane certific3.ted for flight below 25,000 feet altitude will be required to install and use 
flight recorders. 
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The Board is of the opinion, however, that in the case of large airplanes certificated for 
use in air transportation above 25,000 feet altitude, a flight recorder should be required (or 
accident investigation purposes and for use in analyzing various incidents, such as extreme 
vertical accelerations due to turbulence, which occur from time to time in flight but which 
do not result in accidents, in order to take appropriate precautionary or remedial action. 
Such airplanes will be operating under conditions with respect to which little operational 
experience directly applicable to civil transportation exists and the recorded intelligence 
involving these higher altitudes, pressure differentials, and speeds will help materially in 
making a more accurate determination of the cause of accidents of such aircraft. Further
more, in assessing the economic impact this requirement might have on the air carriers 
affected, it is clear that it will be substantially less than for currently operated airplanes 
because of the higher initial cost of the airplanes for which flight recorders will be required 
and their greater seating capacity. 

Interested persons have been afforded an opportunity. to participate in the making of 
this amendment (20 F.R. 8500), and due consideration has been given to all relevant matter 
presented. 

Amendment added new section 40.208. 

Amendment 40-7 

Interior Emergency Exit Marking 
Lights 

Adopted: Aug. 9, 1957 
Effective: Aug. 9, 1957 
Published: Aug. 15, 1957 

(22 F.R. 6568) 
Currently effective section 40.173(f)(2) of Part 40 of the Civil Air Regulations requires 

that, on all airplanes used for scheduled interstate air transportation at night, a souree or 
sources of light with an emergency energy supply independent of the main lighting system 
be installed to illuminate all emergency exit markings. This particular requirement was 
was adopted by the Board in November of 1955 in an amendment concerning emergency 
and evacuation equipment and procedures. The Board adopted this rule to increasc safety 
in the evacuation of airplanes. It was the Board's intention that through this amendment 
all passenger-carrying airplanes would be equipped with lights installed so as to illmninate 
all emergency exits in such a manner as to attract the attention of the occupants at night 
and thus expedite evacuation. The Board intended that this requirement should apply 
specifically to passenger-carrying airplanes as is borne out by the history of the amendment 
and the preamble thereto. However, this provision is so worded as to be applicable to all 
airplanes whether engaged in passenger or cargo operations under Part 40. 

The Board has been requested to clarify its intent with respect to this provision insofar 
as its applicability to airplanes used in night cargo operations is concerned. A eareful 
review of the development of the emergency and evacuation equipment and procedure 
amendment reveals very clearly that the concern of all interested parties was directed 
almost exclusively to passenger-carrying airplanes. This is particularly apparent with 
respect to the emergency exit marking lighting requirements, the object of which is to insure, 
in the case of a crash landing or of a ditching at night, that the passengers and crew may be 
able to identify and operate emergency exits thus expediting evacuation of the airplane. 
In airplanes used solely for the carrying of cargo, the problem of locating and operating 
emergency exits during a ditching or crash landing at night is not comparable to that en
countered in passenger operations. Properly qualified crew", are so familiar with every 
feature of the airplane, and the emergency exits which they would normally use are so close 
at hand, that special lighting for these exits is unnecessary. Furthermore, airline crews 
typically carry flashlights. All existing large airplane types used in this type of operation 
have an exit or loading door located immediately aft of the flight deck and the cockpit 
windows in most cases provide an additional means of crew evacuation. Furthermore, a 
survey of accidents involving night cargo operations indicates that there have been no 
difficulties in crew evacuation that would indicate a need for emergency illumination 
facilities for the emergency exits. 

(Rev. 8/18/60) 

P-9 



P-lO ADDENDUM 

In view of the foregoing, section 40.173(0 (2) is being amended to reflect the intent of the 
Board that the emergency lighting requirements apply only to passenger-carrying airplanes, 

Since this amendment is millor in nature and imposes no additional burden on any 
person, notice and public procedure hereon are unnecessary, and it may be made effective 
without prior notice. 

Amendment added the words "in all passenger-carrying airplanes" after the words 
"August 31, 1957," in section 40.173(f)(2). 

Amendment 40-8 

Elimination of the Requirement in 
Recurring Proficiency Check for 
Actual or Simulated Maximum 
Certificated Weight for Take-off 
with One Engine Inoperative 

Adopted: Oct. 17, 1951 
Effective: Nov. 21, 1957 
Published: Oct. 23, 1957 

(22 F.R. 8304) 

By virtue of presently effective Civil Air Regulations, a. pilot who is to serve as a. pilot 
in command must pass, periodically, e. proficiency check in airpla.nes that he files. This 
check dight ineludes a. demonstra.tion of the a.bility to complete a take-off a.t maximum take-off 
weight with the critical engine inoperative, a requirement which the Board has found to be 
no longer practical for the periodic checks. 

In the large modern transport airplane a great difference exists between maximum 
certificated take-cff weight and maximum certificated landing weight. If such an airplane 
is flown at maximum weight for a check dight, it must be loaded with large quantities of 
fuel or ballast. Then, if the flight is to be terminated within a reasonable time, fuel, ballast, 
or both must be dumped so as to reduce the weight to that permitted for landing. 

To avoid the obvious disadvantages of the above, the Board by regulation has permitted 
maximum take-off weight to be simulated, This has been done by reducing ta.ke-off power, 
or by limiting take-cff distance to the minimum required for the weight at which the air
plane is being operated. Xeither procedure has been fully satisfactory. Time-consuming 
calculations and special runway markings are required, and even with these devices the 
maximum take-oft weight condition to be simulated cannot be fully represented. Further
more, use of reduced power settings for take-offs has been opposed by engine manufacturers 
who contend that the practice is injurious to the powerplants, and by supervisory training 
personnel who state that the practice encourages nonstandard and improper use of the 
powerple.llt eontrois and induces an e.dditional he.:tard to flight, It appears, therefore, that 
the requirement for an actual or simulated take-off at maximum certificated weight with one 
engine inoperative ehould not be continued as a regulatory requirement in the periodiC 
proficiency check. It should be understood, however, that this amendment will not affect 
the present requirements in initial pilot flight training for simulation of engine failure at 
actual or simulated maximum weights in take-off', landing, and approach configurations. 

Interested persons have been afforded an opportunity to participa.te in the making of 
this amendment (22 F.R. 522), and due COllBideration has been given to all relevant matter 
presented. 

Amendment added the phrase "nor at actual or simulated maximum authorized 
weight" at the end of section 40.302(b)(2)(i). 
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Amendment 40-9 

High-Altitude Operations Adopted: Dcc. 20, 1957 
Effective: Jan. 25, 1958 
Published: Dec. 27, 1957 

(22 F.R. 10728) 
Part 40 of the Civil Air Regulations presently permits scheduled air carriers to operate 

off-airways under both IFR and VFR within the continental limits of the United States at 
altitudes above 12,500 feet east of longitude 100° W. and 14,500 feet west of longitude 100° 
'.V. Approval by the Administrator of such high-altitude routes is not required. 

In recent years, however, there has been a marked increase in air carrier and other 
flight operations conducted above 12,500 feet, and it has become apparent that positive 
traffic separation at these altitudes is increasingly important. Accordingly, a notice of 
proposed rule making was published in the Federal Register (22 F.R. 3418) and circulated 
to the industry as Civil Air Regulations Draft Release No. 57-8 to afford interested parties 
opportunity to comment on a proposed rule which would prohibit high-altitude operations 
by air carriers operating under Part 40 of the Civil Air Regulations in uncontrolled airspace 
within the continental limits of the United States in weather conditions less tha.n those 
presoribed for VFR Bight. 

The oomments received by the Board in response to the notice of proposed rule making 
were generally favorable. However, there was comment to the effect that the prOPQBed 
rule is unnecessary inasmuch as the a.irlines have voluntarily imposed certain restrictions 
on their high-altitude operations. In view of the importance of traffic separation at these 
high altitudes, the Board deems it necessary in the interest of safety to provide for suoh 
separation through regulation. 

This regulation is limited in its application to air carrier operations conduoted under 
Part 40 of the Civil Air Regulations. However, this does not mean that air carriers subject 
to this part are necessarily to be governed by a different standard for these operations than 
are air carriers operating under Parts 41 and 42 of the Civil Air Regulations. Attention is 
directed to the fact that air carriers operating within the continental limits of the United 
States under Parts 41 and 42 Who desire to conduct flights over off-airways routes must 
secure the approval of the Administrator of Civil Aeronautics for such routes. The Board 
has been advised by the Administrator that he intends to exercise this authority consistent 
with the restrictions imposed on Part 40 operators by this regulation. 

Interested persons have been afforded an opportunity to participate in the making 01 
this amendment (22 F.R. 3418), and due consideration has been given to all relevant matter 
presented. 

Amendment revised the provisos in sections 40.30, 40.31. and 40;32. 

Amendment 40-10 

Landing· Flare Requirements Adopted: Jan. 9, 1958 
Effective: Feb. 13, 1958 
Published: Jan. 16. 1958 

(23 F.R. 292) 

Part 40 of the Civil Air Regulations currently requires that civil aircraft carrying 
passengers for hire at night shall be equipped with specified types and numbers of landing 
flares. 

The value of landing flares as required equipment was discussed at the Board's 1955 
Annual Airworthiness Review. Recommendations were made at that time to amend the 
regulations to require the carriage of flares only in large aircraft in extended overwllter 
operations. As a result of this discussion and further study by the Board, Civil Air Regu
lation~ Draft Release No. 56-31, "Landing Flare Requirements of Parts 40, 41, 42, and 43 
of the Civil Air Regulations," was llirculated to the public (21 F.R. 10255). This notice, 
which proposed the deletion of the Bare requirement, was issued for the purpose of obtaining 
the views of all interested persons to assist the Board in making a complete re-evaluation 
of existing flare requirements. 
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Comment received from interested persons concerning the proposals to delete all flare 
requirements (as contained in Draft Release 56-31) was varied. The consensus was that 
landing flare requirements for all non-commercial operations and for operations which employ 
small aircraft for the carriage of' passengers for compensation or hire should be deleted. 
In this connection, it should be noted that Civil Air Regulations Draft Release No. 55-24, 
Ii Air Taxi Certification and Operation Rules" (small aircraft of 12,500 pounds or less maxi. 
mum certificated take-off weight), did not propose flares as required equipment and n() 

adverse comment was received on this proposal. With respect to air carrier operations, the 
Air Line Pilots Association, on behall of the pilots, recommended the retention and improve
ment of flares. This position was also advanced by a manufacturer of flare equipment. 
The Aircraft Industries Association, on behalf of the aircraft manufacturers, and the Air 
Transport Association, on behalf of the scheduled air carriers, recommended deletion of the 
tiare requirements. The Civil Aeronautics Administration did not object to the deletion of 
flare requirements for overland operations but did recommend their retention for overwater 
operations. 

In support of the recommendations to retain tiares, the following opinions wefe expressed. 
One was that flares insure the highest possible level of safety during emergency landings at 
night (including emergency landings made necessary by severe vibration or buffeting, failure 
of aircraft components, uncontrollable fires, or the evaluation of sea conditions preparatory 
to ditching). It was also the view of some persons that flares might become necessary to 
assist in night emergency landings resulting from possible fuel exha.ustion, the ca.use of which 
could be mechanical difficulties, traffic delays, communications and navigational equipment 
and facilities failures, and unexpected adverse weat-her conditioIl8. It was also recom
mended that flares should be improved to provide better ground illumination and longer 
burning capacity to make them more effective for use in the emergency situations described 
above. Other comment in support of retention of fiares stressed the view that safety of air 
carrier operations would be jeopardized if fiares are not ca.rried in overwater operations. 

The Board has carefully studied this entire matter and finds that available records 
concerning the use of landing Bares in scheduled air carrier operations show only five insta.nces 
from January 1938 to the present time in which flares have been used for emergency pur
poses. Four of these instances involved twin-engine aircraft and one involved a four-engine 
aircraft. From 1947 to the present time, no multiengine air carrier aircraft has been involved 
in the dropping of landing Bares {or emergency purposes. There is no available evidence 
or data showing the effective use of la.nding flares in the operation of small passenger-carry
ing airplanes. Furthermore, the records reveal that in 55 reported instances landing .!lares 
were discharged inad'l.'ertently while the airplane was on the ground or in the air with result
ant damage in many eases to the aircraft, other aircraft, ra.mps, and hanga.rs. There have 
been instances where flares contributed to the intensity of a fire foHowing a crash. It is 
also significant that the military services discontinued the carriage of flares in their passenger 
transport operations se .... eral years ago for reasons involving cost, maintenance, the hazard 
of carrying flares and their questionable value under emergency conditions. Furthermore, 
the flare requirements, which have been in effect for many years, were promulgated at a 
time when most airpianes had a single engine with only a short operating range, when most 
airports or landing areas were unlighted, and the generai reliability of aircraft was consid
erably less tha.n that of aircraft which are presently utilized. In recent yea.rs, improved 
airplane performance, reliability, and operating range, more efficient airplane landing lights, 
a considerable increase in the number of lighted landing areas, and the development of more 
accurate and dependable communications and navigational aids have clearly minimized the 
need for landing flare installations in aircraft operations. The Board finds, however, that 
these developments which have greatly improved operations in the United States do not 
apply to the same degree in extended overwater operations. 

The Board has earefully considered all of the comment received and other relevant 
information and has coneluded that .!lares for passenger-carrying aircraft should not be 
required as mandatory safety equipment {or operations conducted within the United States. 
It does find, however, that there is a continued need for theIr use in extended overwater 
opera.tions. 

CAlI: 40 
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Interested persons have been afforded an opportunity to participate in the making of 
this amendment (21 F.R. 10255), and due consideration has been given to all relevant 
matter presented. 

Amendment added the words "for extended overwater operations" after the word 
"Bares" in section 4Q.200(d). 

Amendment 40-11 

Amendments Resulting from the 
1957 Annual Airworthiness Re
view. 

Adopted: April 15, 1958 
Effective: May 17, 1958 
Published: April 19, 1958 

(23 F.R. 2594) 

The Board has been advised that the descent flight provision of the two-engine-inopera
tive en route requirement of Part 40 is in need of clarification. The language of this provision 
do€S not make clear th.e generally un<lerstood intent that the descent may be based on a net 
flight path. Section 40.75(b) (2) is therefore being amended to clarify the intent. 

During this year's annual airworthiness meeting, the subjects of interior markings and 
emergency lighting for exits were discussed. As a result, changes are being made to the certi
fication requirements to eliminate the need for the marking and lighting of crew compartment 
exits. Since it is considered th8.t the operating parts should be consistent with the certifica
tion reqUirements, a similar amendment is being made to Part 40. 

Interested persons have been afforded an opportunity to participate in the making of this 
amendment (22 F.R. 9116), and due consideration has been given to aU relevant matter 
presented. 

Amendment revised section 40.75(b)(2), and amended section 40.173(f)(I) Ilnd 
(2) by inserting in the first sentence of each subparagraph between the words 
"an" and "emergency" the word '·passenger". 

Amendment 40-12 

Supplemental Oxygen Require
ments for Sustenance and First
Aid 

Adopted: Aug. 27, 1958 
Effective: Sept. 1, 1958 
Published: Aug. 30, 1958 

(23 F.R. 6744) 
Part 40 contains among other things oxygen requirements for aircraft operating under 

this part. Civil Air Regulations Draft Release No. 58-1, which was published on March 27, 
1958, proposed changes to the requirements for supplemental oxygen and associated equip
ment both in the airworthiness requirements and operating rules. The changes simultane
ously made in Part 4b requirements will be applicable only to applica.tiolL'l for certification 
filed after their effective date, but the changes in the operating rules made herein wi!! apply 
to aU operations thereby governed on the effective date hereof, or as otherwise provided in 
the text of the regulation. 

The particular characteristics of turbine-powered airphmes which dictate a need for 
somewhat different reqUirements relative to the use of supplemental oxygen than those 
applicable to piston-engine airplanes are the higher operating ll-1titudes st the time of Jl. possi
ble decompression combined with excessive fuel consumption by these turbine-powered 
airplanes at low altitudes which may require continued cruise at all altitude demanding 
sllBtaining oxygen to enable the airplane to reach a suitable landing field. 

The base cruising altitude at which oxygen must be provided is being raised from 8,000 
to 10,000 feet. It has been generally agreed that this requirement, while redUcing the 
quantity of oxygen required, will provide s.o acceptable level of safety. 
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A provision relating to crew oxygen masks is being added. The time required for the 
crew to institute the use of their oxygen masks when operating at these altitudes is so short 
that any location of crew masks that could involve any avoidable loss of time in dOnning 
them would not be in the interest of safety. To minimize the danger inherent in this situa
tion, one pilot will be required to wear and to use his mask at all times when operations 
above 25,000 feet are conducted. The other members of the flight crew will be required to 
have the masks on their person at all times and in such a position as to be immediately placed 
on their faces for use. Since the Object is to avoid any possible hazard to the passengers 
following decompression. it is considered necessary that the pilot wearing the mask be drawing 
oxygen from the system under normal conditions. Since all Hight crew members wouid 
probably have specified duties following cabin depressurization, it is considered appropriate 
that masks should be immediately available for each flight crew member on flight deck duty. 

On those fiights wherein operations are conducted above 25,000 feet, the need for rapid 
action on the part of all occupants precludes waiting until an emergency occurs to in$truct 
the passengers in the use of the oxygen equipment. A provision, therefore, is being included 
to reqUire briefing of the passengers prior to such operations. This briefing should insure 
that the passengers know how to use the equipment provided. To the degree practicable, 
language problems should be avoided or overcome. 

For all airplanes operating above 25,000 feet, oxygen and dispensing equipment must be 
provided for all. passenger cabin occupants as well as the crew. Although a rapid descent 
of the airplane generally will be possible, it is felt that a IO-minute supply of oxygen would 
be the minimum amount that could be provided which would insure an adequate quantity 
for descent from higher altitudes in the event that circumstances prevent realization of the 
demonstrated descent rate. For purposes of computing a quantity of oxygen for descent, 
a uniform descent for the IO-minute period would be assumed. 

For a particular operation to comply with the rules in this part the amount of sustaining 
and first-aid oxygen reqUired shall be determined on the basis of cabin pressure altitudes and 
fiight duration consiatent with the operating procedures established for each such operation 
and route. The reqUirements for airplanes with pressurized cabins shall be determined on 
the basis of cabin pressure altitude and upon the assumption that a cabin pressurization 
failure will occur at that altitude or point of fiight which is most critical from the standpoint 
of oxygen need, and that after such failure any descent to a Hight altitude that will permit 
successful termination of the fiight will not exceed the operating limitations of the airplane. 
Following such a failure, the cabin pressure altitude shall be considered to be the same as the 
fiight altitude unless it can be shown that no probable failure of the cabin or pressurization 
equipment will result in 8 cabin pressure altitude equal to the fiight altitude, under which 
circumstances the maximum cabin pressure altitude attained may be used as a basis for 
certification and/or determination of oxygen supply. 

Interested persons have been afforded an opportunity to participate in the making of this 
amendment (23 F.R. 2229), and due considera.tion has been given to all relevant matter 
presented. In view of the imminence of operations to be conducted pursuant to this amend
ment, the Board finds that further notice and public procedure hereon would be contrary to 
the public interest and that this amendment may be made effective on less than 30 days' 
notice. 

Amendment changed the titles of sections 40.202 and 40.203, added new sections 
4O.202-T and 4O.203--T. and revised section 40.204. 

Amendment 40-13 

Pilot Route and Airport QuaIffica-
tion Requirements 

Adopted! Sept. 16, 1958 
E~ective: Sept. 24~ 1958 
Published: Sept. 20, 1958 

(23 F.R. 7339) 

Section 40.303 of Part 40 of the Civil Air Regulations requires, in part, that each pilot in 
command in qualifying over a route shall make an entry into each regular, provisional, and 
refueling airport into which he is scheduled to fly. Section 40.304 governs the maintenance 
and re-establishment of route qualifications and requires compliance under certain circum
stances with the provisioIl!! of section 40.303 by the pilot in command. 

CA1[ 40 
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On January 20, 1955, the Bureau of Safety circulated Civil Air Regulations Draft 
Release No. 55-3 (20 F.R. 550) which dealt with the over-all problem of pilot airport and route 
qualification. Attention was drawn to the development of motion picture panoramic views 
of airports and their environs which showed excellent promise of providing an effective means 
for attaining pilot airport qualification in lieu of actual entry. An objective in this proposal 
was to amend the regulations in a manner that would encourage further research a.nd develop
ment of the visual training aids programs by various commercial sources and at the same time 
provide more a.cceptable airport qualification rules for use in the meantime. Furthermore, 
it seemed appropriate to permit methods of airport qualification other tha.n physical entry. 
provided that such alternative methods had the approval of the Administrator. 

Following circulation of Draft Release 55-3 for comment, the Board promulgated a 
series of Special Civil Air Regulations (SR-413, SR-414, SR-418, and SR-USA) to. permit 
th~ ccPtfl'iled introduction of new techniques in airport and route qualification. These 
techniques included the use of pictorial means within the training program which would 
enable pilots to qualify at spe.(lified airports by using color motion pictures or slides showing clear 
daylight views of the complete physical layouts of the airports, surrounding terrain, obstruc
tions, approaches to all runways, restricted srellS, and conspicuous reference points that are 
of value to pilots. Under these special regUlations air carriers were also authorized to Con
duct operations at all airport in close proximity to an airport into which pilots were qualified 
when the Administrator found that such pilots were adequately qualified at the new a.irport. 
In making such findings, the Administra.tor took into considera.tion such things as the fa.mili. 
arity of the pilots with the layout, surrounding terrain, location of obstacles, and instrument 
approach a.nd traffic control procedures at the new airport. In addition, under SR-418 and 
SR-418A, a pilot was elCpressly permitted to accomplish initial qualification into a.n airport 
without being accompanied by a pilot qualified at that airport if such initial entry were made 
under VFR weather conditions at the particular airport involved. 

One of the prinei.pa.l purposes of these special regula.tions has been to provide. sufficient 
opportunity for evaluation of pictorial mea.ns of airport ",nd route qualification by industry 
and Government alike in order to guide the Board in its final action in amending the Civil 
Air Regulations. E:<.pedence gained under these special regulations up to the time of the 
adoption of BR-418A indicated that the various procedures provided therein for airport and 
route qualification, including pictorial means, had been successful. Therefore, the Board 
sta.ted in the prea.mble to SR-418A tha.t prior to the termina.tion of tha.t regula.tion, e. pro
posa.l to incorporate its substanoe into Part 40 would be ciroulated for comment. Accord
ingly, the Board ciroulated Draft Release 58-13 to obta.in comments as to the continued 
effectiveness and extent of uee of the privileges of SR-418A and any other recommendations 
with respeot to inoorporation of the provisions of that regula.tion in Part 40 of the Civil Air 
Regula.tions. 

It was proposed to incorporate the prOvisions of SR-418A into Part 40 with a slight 
revision of the requirement concerning route qualification on those routes on which navi
gation must be accomplished by pilotage and on which the flIght is to be conducted at or 
below the level of adjacent terrain. These changes were made in the interest of clarity. 

In view of the wide acceptance of this means of qualification and in the absence of any 
contrary view, the Board believes it desirable to include the substance of the special regula
tions in Part 40 of the Civil Air Regulations as proposed. 

Interested perRona have been afforded an opportunity to participate in the making of this 
amendment (23 F.R. 5356), and due consideration has beell given to all relevant matter pre
sented. Since this amendment imposes no additional burden on any person, it may be made 
effective on less than 30 days' notice. 

Amendment revised section 40.303, and changed the reference "section 40.303 (d) " 
to "section 40.303(e)" in section 40.304(a). 
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Amendment 40-14 

Required Records Adopted: Oct. I, 1958 
Effective: Nov. 5, 1958 
Published: Oct. 7, 1958 

(23 F.R. 7722) 

A notice of proposed rule making was published in the Federal Register March 13, 1958 
(23 F.R. 1737), and circulated t{) the industry as Economic Regulations Draft Release No. 92 
dated :\iarch 7, 1958, which proposed to bring up to date the record requirements of Part 40 
of the Civil Air Regulations and make them consistent with corresponding record retention 
provisions in Part 249 of the Economic Regulations. 

Accordingly, concurrently with the amendment of Part 249, the record provisions of 
Part 40 are being amended. Sinee the record retention requirements in Pa.rt 40 will be 
consistent with corresponding requirements in Part 249 and sections 40.501 through 40.511 
each contain language requiring compliance therewith, there is no longer any necessity for 
section 40.500 and it is being deleted. 

The ret~ntion period for manifests required by section 40.505 is being increased from 
"60 days" to "3 months" to accord with the retention requirement for ma.nifests prescribed 
in Part 249. 

Although it was proposed to change the retention period for maintenance releases required 
by section 40.511 from "60 da.ys" to "3 Olonths," it ha.s been determined that tbe present 
period of retention will be adequate. However, the words "2 months" are being substituted 
for "60 days" to bring the language into accord with that used in Pa.rt 249. 

FinaUy, a new section 40.512 is being added to require records of radio contacts by or with 
pilots en route to be maintained. Consistent with the retention period prescribed in Part 
249 for such records, section 40.512 provides that they shall be retained for a period of 30 
days. 

The foregoing record requirements are considered necessary to enable the Board and the 
Administrator to discharge fully their respective accident investigation and safety regula
tory responsibilitics. 

Interested persons have been afforded an opportunity to participate in the making of this 
regulation (23 F.R. 1737), and due consideration has been given to an relevant matter 
presented. 

Amendment deleted section ~O.500, changed H60 days" to f'3 months" in section 
40.505, changed "60 days" to "2 months" in section 4O.SlI. and added a 
new seetion 40.512. 

Amendment 40-15 

Use of Average. Assumed, and Es
thnated Weights 

Adopted: Dec. 30, 1958 
Effective: Dec. 30. 1958 
Published: Jan. 3, 1959 

(24 F.R. 50) 

Air ea.mers have for many years utilized approved weight and balance control proce
dures involving average, assumed, and estimated weights in determining compliance with the 
various weight limitations of this part. Such procedures have been forma.lly endorsed by 
the Civil Aeronautics Administration and the Board since December 8, 1947, the date of 
issuance of Safety Regulation Release No. 270. Subsequently, these procedures and the 
methods by which they may be carried out have been continued in Civil Aeronautics Manual 
40. These procedures and the recommended methods of implementation described in CiVil 
Aeronautics Manual 40 are a practical approach to compliance with the regulations per
taining to opera.ting limitations without adversely affecting the safety of air carrier operations. 
This approach recognizes that it is not possible to require literal compliance with the weight 
and ba.lance requirements of Part 40 of the Civil Air Regulations through a determination 
of actual weights in every instance, considering the extent of present-day air carrier opera
tions, without drastically curtailing such operations. 
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To obviate the actual weighing of the airplane and its contents prior to each flight, 
certain approved methods and procedures have become an essential part of day-to-day air 
carrier operations and insure reasonable compliance with the appropriate operating limi
tations. For a fleet or grou.p of airplanes of the same model and eonfiguration, an average 
operating fleet weight is utilized when the operating weights and positions of the center of 
gravity sre within the limitations established by the Administra.tor in Civil Aeronautics 
Manual 40. For example, an operator of a fleet of more than 9 airplanes of the same model 
and configuration must weigh periodically at least 6 of these airplanes, plus a.t least 10 per
cent of the number over 9. Furthermore, to insure that a safe average weight will be main· 
tained, certain safeguards a.re incorporated in the approved weight procedures. If the 
basic operating weight of any airplane weighed or the calculated basic operll.ting weight of 
anyone of the rem9.ining airplanes in the fleet varies by an amount more than plus or minus 
one-half of one percent of the maximum landing weight {rom the established basic operating 
fleet weight, that airplane will be eliminated from the group and operated on its actual or 
calculated weight. Carriers also may elect to use either the actual passenger weight or the 
avel'age passenger weight to compute pallsenger loads over any route except in unusual 
cases as, tor example, a passenger load consisting of an athletic team. The average weights 
which may be used are set forth in Civil Aeronautics Manual 40. In determining compliance 
with certlJ,in operating limitations such as landing distil-nee limitp,tions, the carrier may 
assume that the take-off weight of the airplane is reduced by the weight of the fuel and oil 
expected to be consumed in flight to the field of intended destination and the weight of such 
6.uida maybe established on the basis of actual weight, a standard volume comparison, or a 
volume comparison utilizing appropriate tempera.ture correction factors to actually deter
mine the weight by computa.tion of the quantity of fluid on board. 

There are many other instances in whicb avera.ge, assumed, or estimated weights are 
used in the conduct of air carrier operat.ions. 

It has recently been brought to the Boa.rd's attention that the absence of explicit author
ity in Part 40 for the use of average, assumed, or estimated weights in accordance with pro
cedures approved by the Administrator has given rise to concern that an air carrier might 
be considered in technical violation of the Civil Air Regulations if the weight of a particular 
airplane actually exceeded any of the various weight limitations of this part, even though 
the calculations had been made in accordance with approved procedures. 

In order to remove any doubt as to the Legality of using such approved procedures and 
to bring the regulations into accord with a well-established and safe administrative practice, 
Part 40 is being amended to provide specific authority for the use of an approved weight 
and balance control system in Which average, assumed, or estimated weights m~y be utilized 
if such system gives assurance of results substant.ially equalling direct weighing. 

Since this amendment merely confirms an established administr(l.tive practice essential 
to the maintenance of safe, optimum air carrier operations and imposes no additional 
burden on any person, the Board finds that notice and public procedure hereon are unneces
sary and that good cause exists for making this amendment effective without prior notice 

Amendment added a new sentence at the end of section 40.60. 

Amendment 4()-"16 

Absence of Flight Crew Members 
from Their Duty Stations 

Adopted: April 17. 1959 
Effective: April 22. 1959 
Published: April 23, 1959 

(24 F.R. 3153) 

Section 40.354 oC the Civil Air Regula.tions requires a.ll flight crew members to remain 
at their respective stations with seat belts fastened during take-off Of landing, and while 
en route except when the absence of one such flight crew member is necessary in connection 
with his "regular duties." As used in this regulation the term "regular duties" was in
tended to mean those duties involving the operation of the airplane. It was not intended 
to encompass activities related to furthering public relations or other activities not related 
to operational safety of the airplane. The absence of a flight crew member from his duty 
station for the performance of such activities reduces unnecessarily the degree of vigilance, 
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attention to duty, and availability for emergency action required for the operation of modern 
aircraft under conditions of high density traffic. 

Accordingly, section 40.354 is being a.mended to clarify its intention and appUca.tio}l. 
Similar amendments are being made simulta.neously to Parts 41, 42, 46, and 60 of the Civil 
Air Regulations to provide identical rules for the types of operations covered by those parts. 

Ina.smuch a.s this amendment is a clarification of the present requirements and imposes 
no additional burden on any person, compliance with the notice, procedures and effective 
date provisions of section 4 of the Administrative ProcedUle Act is unneclessary and not 
required. 

Amendment revised section 40.354. 

Amendment 40-17 

Extension of Compliance Date for 
Oxygen System Requirements 
for Turbine-Powered Airplanes 

Adopted: July 29, 1959 
Effective: July 29, 1959 
Published: Aug. 4, 1959 

(24 F.R. 6240) 

Currently effective sections 40.202-T(a), 40.203-T(a), and 40.204(b) provide that on 
and after July 31, 1959, turbine-powered airplanes shall comply with requirements therein 
with respect to supplemental oxygen for sustenance, supplemental oxygen for emergency 
descent and first aid, and oxygen equipment standa.rds. 

These regulations, which were adopted on August 27, 1958, were not made mandatol'Y 
until July 31, 1959, in recognition of the fact that currently operating turbine-powered air
planes were not type certificated in accordance with these prOvisions and operators would 
need rea.sonable time to arra.nge for approplia.te design changes and procurement and in
stallation of the required equipment. 

The Administrator has been advised that, despite diligent efforts by air carrier opera
tors a.nd the manufacturer involved, compliance by July 31, 1959, is not possible, due pri
marily to the time required for system evaluation and late delivery of necessary parts. It 
now appears that an additional four months will be required to show full compliance with 
the requi:-ements. 

The selection of the July 31, 1959, date for compliance was predicated on the belief 
that this afforded sufficient time to make the necessary changes. It is recognized, however, 
that difficulties have been encountered by the air carriers in accomplishing an orderly pro
curement and installation program without serious disruption of scheduled service and that 
a period of relief may be granted without affecting safety adversely in air carrier opelations 
by extending the compliance date to November 30, 1959. As before, the currently effective 
oxygen sy.:;tem requirements will apply. with the additional requirement that, when oper
ating at flight altitudes above 25,000 feet, all flight crew members on flight deck duty shall 
be provided v';th oxn~en masks, connected to appropriate supply terminals, which shall be 
im>,!eriiately available for ru;e. 

Since this amendment grants relief by extending the da~e fQr compliance with a require
ment of the Civil Air Regulations, aDd delay in extending such relief would impose an undue 
hardship, the Administrator for good cause finds that notice and public procedure hereon 
would be contrary to the public interest and may be omitted and that this amendment may 
be made effectiVe immediately. 

Amendment changed "July 31, 1959" to "November 30. 1959" wherevedt appeared 
in sections 4O.202-T(a) and 40.204(b). and revised section 4O.203-T(a). 
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Amendment 40-18 

Deletion of Certain Definitions Adopted: 
Effective: 
Published: 

Correction: 

Aug. 7,1959 
Aug. 13. 1959 
Aug. 13. 1959 
(24 F.R. 6580) 
Sept. 9, 1959 
(24 F.R. 7253) 

Part 40 of the Civil Air Regulations contains definitions of four terms which are also 
defined in Part 60, and which pertain primarily to the air traffic rules. The Part 40 defini
tions of these terms are wl'itten differently from those in Part 60, even though the terms are 
intended to have the same meaning in both parts. 

Inasmuch as section 40.2 states that the provisions of Part 60 shall be applicable to 
all air carrier operations conducted under the provisions of Part 40, unless otherwise specified, 
the repetition of the definitions in Part 40 is unnecessarily duplicative. To avoid this, and 
the obvious disadvantage of levising Part 40 each time that the definitions in Part 60 may 
be modified, those telms which have the same meaning in both parts but which pertliin 
primarily to Part 60 and are defined therein should not be defined in Part 40 also. This 
amendment therefore eliminates the four definitions in Part 40. 

Since this amendment is technical irl nature, makes no substantive change, and imposes 
no additional burden on any person, notice and public procedure hereon are unnecessary, 
and it may be made effective without prior notice. 

Amendment deleted the definitious of "air traffic dearance," "air traffic control," 
"control area," and "control zone" from section 40.5. 

Amendment 40-19 

Frequency of Pilot Proficiency 
Checks 

Adopted: Sept. 24, 1959 
Effective: Oct. 29, 1959 
Published: Sept. 30, 1959 

(24 F.R. 7865) 

Part 40 of the Civil Air Regulations presently requires each pilot in command to success
fully pass pilot proficiency checks at least twice in each 12-month period. Section 40.302(b) 
requires such checks to be given at intervals of not less than 4 months nor more than 8 
months. Section 40.305 speCifies similar requirements for pilots other than pilots in CQm
mand. 

Parts 40) 41, 42, and 46 specify the time interval between pilot proficiency checks 
differently which has resulted in varying interpretations as to requirements and adminis
trative practices. Since no diffcrence is intended between air carrier operations in this 
respect, all of the air carrier parts are being amended to ulake the frequency requirement oC 
pilot proficiency cheeks the saroe. 

Since this regula.tory action imposes no additional burden upon any person, notice and 
public procedure hereon are unnecessary. 

Amendment revised section 40.302(b) (1) and (3) and section 40.305. 
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Amendment 40-20 

Retention of Flight Recorder Tapes 
and Clarification of Period the 
Flight Recorder Shall Be in 
Operation 

Adopted: Sept. 30. 1959 
Effective: Nov. 6, 1959 
Published: Oct. 7.1959 

(24 F.R. 13089) 

Section 40.208 of the Civil Air Regulations requites the installation of flight recorders 
on all airplanes of more than 12,500 pOUIlds maximum eertificated takeoif weight which are 
certifieated for operations above 25,000 feet altitude. The regulations further require that 
the Hight recorders shall be operating continuously during flight time. 

In promulgating this regulation, the period of time for retention of the recorder tapes 
wa.s not included in the rule as it was assumed that air ca.rriers would retain these records 
for a. sufficient length of time for the investigation of accidents and incidents which may 
bave occurred during the time of Hight. Tbe tapes aJso can furnish information to the 
operator concerning performance and operation of these airplane types for which there 
does not exist a substantial amount of operational experience. 

In view of the importance of the information obtained from flight recorders, and since 
there may be some question as to the length of time that such tape recordings should be 
maintained by the air carriers,. the Federal Aviation Agency believes that a clarification of 
the rule is needed. 

AI; stated above, secthm 40.208 requires that the flight recorders "shall be opera.ting 
continuously during flight time." It was the intent or this regUlation to require the oper
ation of the recorder only during flight and not during taxi operation to and from the runway. 
Therefore, in order to clarify this point, the word "time" is being deleted from this phrase 
since flight time bas been defined as block-to-block time. In deleting the word "time," 
it is intended that the flight recorder must be in full operating condition at the instant the 
aircraft starts its takeoif roll and be in continuous opera.tion during the flight and until the 
aircraft has completed its landing at an airport. 

Accordingly, section 40.208 is being amended to clarify these matters. Sitnilar 8.mend~ 
ments are being made concurrently to Parts 41 and 42 of the Civil Air Regulations to' provide 
identical rules for the types of air camer operations covered by those parts. 

Inasmuch as this amendment is a cla.rification of the present requirements and imposes 
no, or very little additional burden on any person, compliance with the,notice and public 
proced:ue provisions of section 4 of the Administrative Procedure Act is unnecessary. 

Amendment revised section 40.208. 

Amendment 40-21 

Approval of Air Carrier Training 
Programs; Qualification of Pilots 
Other Than Pilots in Command; 
Proficiency Checks for Pilots 
Other Than Pilots in Command 

Adopted: Dec. I. I959 
Effective: Jan. 1. 1961, 

except as provided 
in section 40.290 

Published: Dec. 5.1959 
(24 F.R. 9765) 

The Federal Artation Ageney published as a notiee of rule making (24 F.R. 5246) and 
eireulated as Ci,1l Air Regulations Draft Release No. 5t}-.3, dated JUM 25, 1959, a proposal 
to amend Part 40 of the Civil Air Regulations to require: (1) FAA approval of ail" carrier 
training programs; (2) appropriate aircraft ratings for pilots serving as other than pilots 
in command; and (3) more specific initial training and recurrent proficiency checks for 
pilots ser>ing as other than pilots in co-mmand. 

Interested persons ha,e heen afforded an opportunity to participate in the making of 
this amendment and due consideration has been given to all relevant matter presented. 
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Because of the importance of this amendment, each portion thereof has been evaluated 
in the light of such comments. 

1. FAA approval of air carrier training program8. The air carriers commenting 
on this portion of the proposal expressed strong opposition to it. Brielly, the air carriers 
contend that the present regulatory scheme for the establishment of methods and pro
cedures for crew member training programs has been adequate and that no justification has 
been shown for requiring FAA approval of such programs. The FAA is unable to agree 
with these contentions. 

It must be emphasized that the training program is one of the most important 
factors in the safety of air carrier operations. The quality and scope of such programs 
are the key to insuring that all crew members are competent to perform their duties with 
the high degree of skill expected and required in air carrier operatioDs. Under the pro
visions of the present regulation, the all' carriers are given discretion in establishing 
"adequate" or "appropriate" training, or "training as necessary." As a result some air 
carriers ha ve prepared and are administering excellent training programs. However. 
others have not achieved the minimum s!lfety objective sought by the training require
ments of sections 40.280 through 40.289. While t!le methods and procedures employed by 
the various air carriers in their training programs may differ to fit the particular operation 
of each air carrier, each training program must provide a uniform and minimum standard 
of flight and ground training necessary for safety in air transportation. Experience in the 
administration of the present regulations shows that this standard can only be achieved 
by FAA appro'l"al of each training program. 

Accordingly, because of the vital importance which the air carrier training program 
has to safety in air carrier operations, each air carrier subject to this part will be required 
to obtain approval of its training program by Ii representaUye of the Administrator. 

This final regulation will not alter the responsibility which each air carrier has at 
present for the preparation and administration of its training program, However, each 
air carrier will be required to submit its training program, and subsequent changes thereto, 
to the FAA for prior apDro\'aI. 

2. Initial training qualifications of pilots ather than pilots in C01Iltnand.. The com
plexity of modern aircraft and the operational demands of today's navigation, communica
tion, and air traffic control systems require a high level of skill and competence for air 
carrier copilots. Many of the functions which are required of the copilot, particularly 
with respect to emergency procedures, must be perfonned properly or the safety of the 
tlight may be seriously affected. In addition, in tbe event that the pilot in command be
comes incapacitated during :flight, the copilot must possess adequate knowledge and skiU to 
tty the aircraft safely to a destination. 

In order to properly determine the ability of the copilot to operate a particular type 
of aircrllft, it was proposed in Draft Release 59-8 to provide tor We issuance of appropriate 
aircraft type ratings for all pilots serving as other than pilots in command. However. 
upon reevaluation of the Original proposal in the light of comments received, it appears 
that the objective of We original proposal can be achieved without requiring pilots ser'l'ing 
other than as pilots in command to obtain an appropriate aircraft type rating, provided 
adequate flight training for those pilots who serve as second in command is provided in the 
initial and recurrent training requirements of this part and is part of the training program 
approved by the Administrator. 

Accordingly, the Original proposal has been modified in this regulation by omitting 
the aircraft type rating requirement. In lieu of a type rating, this regulation prescribes 
in section 4O.282(c} certain minimum maneuvers and procedures in which it is considered 
necessary that pilots serving as second in command be prOficient, and requires that they 
receive instruction and practice in such maneuvers and procedures during initial flight 
training. 

The term "second in command" is used in this regulation in order to identify more 
precisely those pilots who perform the traditional functions of a copilot, as distlnguisbed 
from the pilot in command and other pilots. In this respect, this regulation amends cur
rent section 40,261 (c) to make it clear that where the air carrier is autborized to operate 
under instrument conditions or operates aircraft of more than 12,500 pounds maximum 
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certificated weight, the minimum pilot crew shall consist of a pilot in command and a pilot 
designated as second in command. An appropriate definition of "second in command" 
is added by this regulation. In keeping with these changes, an appropriate amendment 
is also being made to section 40.801. 

It is considered that pilots qualifying to serve on airplanes other than as pilot in com
mand or as second in command should. in the interest of safety, be required to receive the 
flight training specified in section 4O.282(a) and demonstrate their ability to take off and 
land each type of airplane in which they are to serve, in addition to accomplishing the 
other training requirements proTided in sections 40.280 and 40.281. Accordingly, SUch a 
requirement is prescribed in this regulation. 

S. ProficienCll chec~ for pilots other tluln pilOt8 in command. In order to make 
certain that all pilots serving as second in command are initially proficient and continue to 
maintain their proficiency to pill)t and navigate. and to perform their duties on, aircraft to 
whicb they are assigned for duty. it was proposed in Draft Release 59-3 to require pro
ficiency checks to he giTen such pilots prior to their initial assignment to duty and twice 
each 12 months thereafter by a check pilot or a representative of the Administrator. 

As indicated in the draft release, the present method of baving the second in command 
checked by the pilot in command during daily operations is not an adequate method by 
which the continued profiCiency of the second in command can be determined. Althl)ugh 
the air carriers were opposed to this requirement, the Agency remains firm in its beHef 
that in order to make certain that all pilOts serving as second in command are initially 
proficient and continue to maintain such proficiency. they must be give a proficiency check 
by a designated cbeck pilot or a representative of the Administrator. However, upon re
consideration of the original proposal in the light of comments reC!eived, the Administrator 
has concluded that an adequate level of safety will be maintained if such profiCiency 
checks are given only once eacb 12 months to pilots serving as second in command. Ac
cordingly, such requirements are reflected in this amendment. 

In Draft Release 59-8, it was proposed to include in the proficiency check at least the 
takeoffs and landings and other Ilight maneuvers generally covered in section 40.282(a). 
However. the original proposal is being modified by this amendment to provide that the 
proficiency check for a pilot semng as second in command shall include an oral I)r written 
equipment examination, and at least the procedures and fligbt maneuvers spec.i1led in the 
new section 40.282 ( c) . 

Comment received indicated that interested peraons OPPOSing Draft Release 59-3 
believed the proposal would require copilots to acquire and demonstrate the same level 
of proficiency as is presently required of pilots in command. The Administrator wishes to 
make it clear that identical proficiency standards will not be required for sucb pilots. 
Undel' the prOVisions of Part 40, a pilot assigned to perform copilot duties as secl)nd in com
mand is required to hl)ld a commercial pilot cert.i1lcate and instrument rating. whereas a 
pilot in command is required to hold the higher rating of an airline transport pilot certificate 
with appropriate aircraft type ratings. In view of the difference in the certification re
quirements pilots serving as second in command will not be beld to the high degree of skill 
requited of a pilot in comman~. HoweTer. they will be required to demonstrate that they 
possess the knowledge and skill to perform their duties as a copilot safely and efficiently. 
and to navigate and pilot the airplane to which they are assigned safely to a destination 
in the event the pilot in command becomes incapacitated during flight. 

This final regnlation is so drafted as to permit the air carriers to use the fiight crew 
method of training and checking pilots. Air carriers utilizing this method have found that 
it hag economic advantages over the metho.:J of training and checking crew members in
dividually and is an effective method of standardizing training. Although initial fiight 
training io some proficiency cbeck maneuvers will make it necessary in the interest of 
safety for the check pilot to OCCllpy one of the pilot poSitions, it appears that many maneu
vers can be conducted safely usiDg the flight crew concept of training and cbecking pilOts. 

This regulation is being made effective January 1, 1961. This effective date will 
allow air carriers subject to Part 40 sufficient time in which to obtain FAA approval of 
their training programs and to al'COmplish the Initial demonstration check of pilots other 
than pilot in command required by this amendment. HGwever, each air carrier will be 
required to submit its training program to the FAA for approval not later than May 1, 1960. 
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Although compliance with the requirements prescribed in tbis regulation may result in 
some additional costs to the air carriers, it appears that such costs are outweighed by the 
considerations of safety involved. 

Amendment added definition "second in command" to section 40.5; revised 
paragraph (c) of section 40.201; added a new sentence at the end of paragraph 
(a) and added a new paragraph (c) to section 40.282; revised the last eentence of 
paragraph (b) and deleted the last sentence of paragraph (c) of section 40.289; 
revised paragraph (b) of section 40.300; and revised sections 40.301 and 40.305. 
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Maximum Age Limitations for 
Pilots 

ADDENDUM 

Amendment 40-22 

Adopted: Dec. 1; 1959 
Effective: March 15, 1960 
Published: Dec. 5; 1959 

(24 F.R. 9767) 
Notice was given in Draft Releases 59-6 (24 F.R. 5247) that a proposal was under con

sideration to amend Parts 40, 41 and 42 of the Civil Air Regulations to provide, in part, 
maximum age limits for utilizations of pilots in air carrier operations by an air carrier. 

It was pointed out in the draft release that the number of active air carrier pilots age 50 
or over has been increasing significantly in recent years, that pilots in this age group are being 
employed in the carriage of a substantial number of passengers, both in piston and jet 
powered aircraft, and that this number will increase substantially within the next few years. 
Absent some limitation in the regulations, this condition could continue until a number of 
active pilots have, within the next 5 years, reached ages 65 to 70, and together with the then 
larger group over age 60 become increasingly responsible for a growing percentage of air 
carrier operations. 

The draft release points out the reasons indics.ting that a hazard to safety is presented 
by utilization of pilots of these ages in air carrier operations. These include the faet that 
there is a progressive deterioration of certain important physiological and psyohological 
functions with age, that significant medical defects attributable to this degenerative process 
occur at an increasing rate as age increases, and that sudden incapacity due to such medical 
defects becomes significantly more frequent in any group reaching age 60. 

Such incapacity, due primarily to heart attacks and strokes, cannot be predicted accu
rately as to any specific individual on the basis of presently available scientific tests and 
criteria. On the contrary, the evidences of the aging process are so varied in different in. 
dividuals that it is not possible to determine accurately with respect to any individual 
whether the presenee or absepce of any specific defect 10 itself either led to or precluded a 
sudden incapacitating attack. Any attempt to be selective in predicting which individuals 
are likely to suffer an incapacitating attack would be futile under the circumstances and 
would not be medically sound. Such a procedure, in light of the knowledge that a substantial 
percentage of any group of persons will suffer from such attacks after reaching age 60, would 
therefore be ineffective in eliminating the hazard to safety involved. 

This conclusioD is emphasized by the fact the.t, in the case of one large group under 
medical supervision over an extended period, some 85% of the persons who had a heart 
attack for the first time had the attack within six months to a year after a thorough medical 
examination had found the individual in a. condition norma.! to his age and without any evi
dence to suggest the imminence of such an attack. In addition, the general good health of 
an individual, or the appearance of good health, are not determinative as to whether he will 
suffer a heart attack from the conditions that are normal as a result of age. 

Other factors, even less susceptible to precise measurement as to their effect but which 
must be considered in connection with safety in flight, result simply from aging alone and are, 
with some variations, applicable to all individuals. These relate to loss of ability to perform 
highly skilled tasks rapidly, to resist fatigue, to maintain physical stamina, to perform effec
tively in a complex and stressful environment, to apply experience, judgment, and reason~ 
ing rapidly in new, changing and emergency situations, and to learn new techniques, skills 
and procedures. The progressive loss of these abilities generally starts well prior to age 60; 
and, even though they may be significant in themselves prior to age 60, they assume 
greater significance at the older ages when coupled with the medical defects leading to 
increased risk of sudden incapacitation. 

The older pilots as a group fly the largest, highest~performance aircraft, carrying the 
greatest number of passengers over the longest non-stop distances, operating into and out of 
the most congested airports near the Ia.rgest cities. and traveling in flight in and through 
traffic h.nes with the highest density of air traffic. A great many of these flights involve 
the newest, largest, fastest and most highly powered jet aircraft. The possible hazards 
inherent in the older pilot's medical condition are entirely too serious to determine the 
question of safety by an attempt to balance the increased chances of an incapacitating attack 
against the possibility that the pilot might not be engaged in the carriage of a large number of 
passengers at the time of such an attack. 
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In exploring all the ramifications of the problems involved, the nature of air traffic and 
air carrier operations in the future has been considered. Present indications are that the very 
large increases that haw~ taken place in recent years are small in relation to the increases yet 
to occur. Projection of the number of pilots who will be in the 60 to 70 year age group, in 
an era of extreme density and frequency of jet and piston air carrier operations involving 
many millions of passenger miles, indicates a probability of sudden incapacitation of some 
of these pilots in the course o{ :flight. While medical science may at some future time de
velop accurate, ... alidiy ielective tests which would safely allow selected pilots to fly in air 
carrier operations after age 60, safety ~annot be compromised in the meantime for lack of 
such tests. This is particularly so in light of the statutory directives contained in section 
601 (b) of the Federal A viatioll Act of 1958 that, "In prescribing standards, rules, and regula
tions '" '" '" the Administrator shall give full consideration to the duty resting upon air 
carriers t() perform their services with the highest possible degree of safety in the public in
terest '" >I< *", and that, "The Administrator shall exercise and perform his powers and 
duties under this Act in such a manner as will best tend to reduce or eliminate the possibility 
of, or recurrence of, accidents in air transportation '" * *." 

To the extent that a progressive loss of certain abilities generally starts well prior to 
age 60, further consideration is required of those aspects of safety in flight concerned with 
factors other than incapacitation. Especially with the development and increasing use of 
larger and higher pE'rformance aircraft and more complicated traffic conditions, growing 
importance attaches to the ability of pilots to learn new techniques, skills, and procedures, 
and to unlearn and discard p:reviously learned and well-established patterns of behavior. 

For this reason, the draft proposal included a provision to establish age 55 as the age 
prior to which an indhidual must obtain a type-rating for turbo-jet powered aircraft in 
order to act as pilot-in-command for such aircraft in air carrier service. Age 55 was selected 
on the basis that it marks the point at whicb the detrimental effects of age on physiological 
and psycholOgical functions have become significant. 

All interested persons hEW!! been given an opportunity to comment and all comments 
received ha .... e been gi .... en careful consideration. Many st:rong arguments were made, both 
in favor of and against the draft proposal. Some of the comments in favor of the proposal 
recommended more stringent action than that now being taken in this amendment, and 
refE'rred to opinions and conclusions morc far-reaching than t.hose expressed above. Some 
of these were received from active airline pilots, although a majolity of those identifying 
thE'mselves as airline pilot!' from Whom comments were received were adverse to the pro
posal. 

The Air Transport AsO'ociation, representing the major air carriers, was in favor of the 
proposal as to age 60. The Air Line Pilots Al!sociation, from which most complete and 
voluminous comm('nts were received, was opposed to all proposals, but offered no practicable 
substitute to achieve thE!> safety aims of this amendment. The position taken was that 
qualification of a pilot should be determined on an individual selection basis without any 
limitation as to chronological age. This is rejected as an inadequate safety standard in 
light of the present ina.bility of medica.l science to provide a reliable and valid basis for 
selection. 

Some requests for a public hearing were received. In the rule-making process, a public 
hearing has basically the same purpose as written comments, namely. to inform the Agency 
of the facts and opinions of the public concerning the proposed rule. It serves a useful 
purpose, however, when it provides something more than usually if> obtained from written 
comments. Normally, this would involve situations where facts and '\liews cannot be 
expressed adequately by vnitten comments, where writtE'll comments cannot properly be 
evaluated v.ithout further de\'elopmE'nt in a public hearing, or where written comments 
which have been received raise new issues which require further public consideration and 
this can be accomplished most satisfactorily and expeditiously in a hearing. 

Comments wefe r~ceh'ed cove>:ing all the issues involved in the proposed rule. They 
have been most carefully e"aluated mth respect to thei:r bearing on some of the requests 
that were received for a public hearing. In respect to the provision to establish age 55 as 
the age prior to which an indhidual must obtain a type-rating for turbojet powered aircraft, 
it is possible that a hearing may produce further information or data not already encom
passed in the scope of the comments received. The Q.omments and other data available 
appear to be sufficiently precise and determinative in connection with the provisions appli
cable to utilization of a pilot after attainment of age 60. In this connection, the requests 
for a public hearing did not indicate any area that the comments have not covered ade-
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quately nor was any showing made that they could not be evaluated properly without a 
public hearing. They did not point out any issue that was not previously considered. On 
this point. g public hearing is likely to repeat o}Jinions D.nd evidence already submitted in 
the form of written comments. With respect to this provision of the proposed rule, there
fore, it does not appear that a public hearing would serve a useful purpose; and it is not 
deemed necessary in the public interest. 

After considering all of the comments received, I find that a public hearing is necessary 
and appropriate with respect to the proposal concerning eligibility to obtain a type-rating 
for turbojet powered aircraft after the attainment of age 55 and a notice for such a hearing 
on January 7, 1960, is being issued. I find further that establishment of a maximum age 
of 60 for pilots utilized by air carriers in air carrier operations is necessary for safety in air 
commeroe and is in the public interest. 

Amendment designated the present text as paragraph (a) and added a new para
graph (b) to section 40.260. 

Amendment 40-23 

Extension of Compliance Date for 
Oxygen System Requirements 
for Turbine-Powered Airplanes 

Adopted: Nov. 30, 1959 
Effective: Nov. 30, 1959 
Published: Dec. 8, 1959 

(24 F.R. 9839) 

Currently effective section 4O.203-T(a) provides that on and after November 30, 1959, 
turbine-powered airplanes with pressurized cabins shall comply with the provisions of section 
40.203-T. Section 40.203-T(c) requires that when operating at flight altitudes above 
25,001) feet, one pilot at the controls of the airplane shall wear an oxygen mask at all times 
and all other flight crew members on flight deck duty shall be provided with oxygen masks, 
connected to appropriate supply terminals, which shall be worn in It manner that wiD permit 
immediate placing of the masks on their faces for use, properly secured and sealed. 

The Administrator has received iniormation to the effect that this reqUirement is not 
necessary to aohieve the highest degree of safety in air transportation and it is claimed that 
compliance with this regulation may detract from the required crew coordination and 
adversely sffect safety. The FAA intends to make further studies of this matter during the 
next 60 days. Under these circumstances, the effective date of this requirement will be 
delayed until February 1, 1960, to obtain additional information. If It change in this require
ment is indicated, it will be accomplished prior to that date. If no change is required, the 
original rule will then become effective, 

Since this amendment grants relief by extending the date for compliance with a require
ment of the Civil Air Regulations, the Administrator finds that notice aDd public procedure 
hereon are not necessary, and that this amendment will be made effective immediately. 

Amendment revised paragraph (c) of section 40.2Q3-T. 

Amendment 40-24 

Drinking and Serving of Alcoholic 
Beverages 

Adopted: Jan. 6, 1960 
Effective: March 10,1960 
Published: lan. 9, 1960 

(25 F.R. 168) 

A notice of proposed rule making was published in the FEDERAL REGISTER July 3, 1959 
(24. F.R. 5424) and circulated to the industry as Draft Release 1)9-7 dated July 3, 1959, 
which proposed to amend Part 40 by adding It new section 40.371 to prohibit (1) the drinking 
of any alcoholic beverage aboard an air carrier aircraft unless the beverage has been served by 
the air carrier operating the aircraft, and (2) the serving by the air carrier of such beverage 
to any person who is or who appears to be intoxicated. 
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A large number of comments were received from individuals, air carriers, and other 
industry representatives. These comments ranged from opposition to hearty endorsement 
of the proposal, including suggestioIlB that it did not go far enough and that all drinking and 
serving of alcoholic beverages aboard air carrier aircraft should be prohibited. Many of the 
comments were motivated by moral, religious, or social considerations, as well as safety. 

The Federal Aviation Agency. when it proposed the rule, did so only after careful 
investigation and study. The Agency's responsibility is only for the air safety considerations 
and not for the social or moral aspects. The study and investigations which preceded the 
notice of proposed rule making were largely conducted by the Civil Aeronautics Administra~ 
tion, one of the predecessor agencies of the Federal Aviation Agency. The result indicated 
that there was no factual information, nor any specific occurrences sufficient to establish a 
safety hazard arising from the sening of alcoholic beverages by the air carrier to passengers 
aboard air carrier aircraft. The instances which were revealed tended to show that the 
occasional difficulties experienced had been caused either by passengers who had consumed 
a considerable quantity of alcoholic beverages prior to boarding the plane, or by those who 
drank from their own bottles during the course of the flight. This conclusion has been 
emphasized a.nd verified b) .. many of the" comments received from the air carriers affected. 

In addition to being confined to the safety aspects of this problem, the proposal was 
designed to regulate ouly so far as was necessary w meet safety requirements. It proposed 
to interfere as little as possible with the personal freedom of passengers and at the same time 
to prevent abuses that could possibly create a hazardous situation. It was for this reason 
that the proposed rule did not prohibit the consumption of alcoholic beverages, but sought 
to subject it to reasonable control. It is a generally accepted fact that flat prohibition has 
not proven successful in preventing cOIlBumption of alcoholic beverages. In this type of 
situation, it might even work adversely, since passengers who wish to drink might either 
do so to excess in advance of the flight, knowing that they could not obtain a drink aboard 
an aircraft, or would be encouraged to engage in surreptitious drinking from their own 
supply after boarding. 

Some of the carriers and individuals who commented apparently miscoIlBtrued the intent 
of the proposed regulation insofar as they interpreted it as prohibiting passengers from bring
ing their own liquor abroad an aircraft. This was not our intention. The restriction 
proposed is against the consumption of alcoholic beverages unless they are served to the 
passengers by the air carriers. So construed, this would permit persons to bring liquor 
abroad and have it served to them by the air carrier, if the air carrier wishes to provide 
such sen,1ce. Some of the comments received from individuals made the point that tbey 
were accustomed to ha"ing a drink before a meal, or that they required or desired some 
liquor for medicinal reasons or to contribute to their peace of mind while flying. The rule 
as proposed and adopted herein would permit a carrier to develop its own policies in this 
regard so that it might accommodate the varying needs of its passengers, and at the same 
time prevent any safety hazard. 

There was also some misapprehension as to the extent of the carrier's and its personnel's 
responsibility for enforcing this regulation. Some apparently thought that the crew mem
bers would be required to restrain physiea.Uy a. passenger who wished to consume drinks 
that were not served to bim by the carrier, and they foresaw difficulties with discharging 
such a responsibility. This regulation would impose no such responsibility on the flight crew 
members. This regulation, like all other regulations adopted by the Agency, would be en
forct'd through the .... arious enforct'ment processes of the Agency. It is expected of the 
carriers that they would ad"ise their passengers of the restriction in such a regulation and 
make suitable reports t.o the Agency of any known violations. The only time it would be 
expected that a crew member would be required to take direct action would be when such 
action is required for the safety of the Bight. This is no greater burden than that now on 
the crew members to do whatever is necessary for the safety of the aircraft and the persons 
aboard it. 

Several comments were made pointing out that the proposed rule prohibited an air 
carrier from sen;ng an alcoholic beverage tQ any person if such person "is or appears" to 
be intoxicated. It was pointed out that a pE'rson might not appear w be intoxicated when, 
in fact, he or she was, and those commenting did not feel that it was proper to impose r~ 
sponsibility for this type of judgment. With this the Agency agrees and the words "is or" 
will be stricken from the proposed regulation, so that the carrier and its personnel may rely 
on the appearance of the passenger in determining whether or not to serve him or her alco
holic beverages. Two of the carriers proposed that action on the proposed regulation be 
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delayed to permit the air carrier industry to develop a code which would control the amount 
and time of serving alcoholic beverages aboard aircraft. The Agency is strongly in favor 
of any such voluntary agreements that can be reached among the carriers. To the extent 
that they are in effect and complied with, they would clearly contribute to decreasing any 
safety hazard arising from the consumption of alcoholic beverages aboard air carrier air
craft. On the other band, a code of this kind eould not reach the principal problem in
volved-that of uncontrolled consumption by a passenger of his own liquor supply. There
fore, the adoption of a code, while extremely helpful, would not meet the entire problem. 
The adoption of this regulation will not in any way inhibit the indUstry from adopting 
their own code, and in fact such 11 move would be viewed with favor by this Agency. 

Interested persons have been afforded an opportunity to participate in the making of 
this regulat.ion and due consideration has been given to all relevant matter presented. 

Amendment added new section 40.371. 

Amendment 40-25 

Requirements for Use of Oxygen 
Masks by Flight Crew Members 
of Turbine-Powered Airplanes 

Adopted: Jan. 28, 1960 
Effecthre: Feb. 1, 1960 
Published: Jan. 30, 1960 

(25 F.R. 797) 

Currently effective section 40.203-T(e) provides that on and after February 1, 1960, 
when operating at flight altitudes above 25,000 feet, one pilot at the controls of the airplane 
shall wear and use an oxygen mask at all times and all other flight Clew members on flight 
deck duty shall be provided with oxygen masks, connected to appropriate supply terminals, 
which shall be worn in a manner that will permit immediate placing of the masks on their 
faces for use, properly secured and sealed. 

The date for compliance with this regulation was to have been November 30, 1959, but 
was deferred for 60 days in order to make further studies of this matter upon representation 
that thi.s requirement is not necessary to achieve the highest degree of safety in air transpor
tation and that compliance with this regulation may detract from the required crew coordi
nation and adversely affect safety. These studies have been made during the intervening 
period. 

No evidence has been presented during this time which vaUdates the contention that 
the regulation is not necessary to achieve the highest practioable degree of safety; neither has 
the claim been substantiated that the regulation would adversely affect safety. It is con
cluded, therefore, that the original basis for the regulation remains valid and that it should 
remain in effect. 

During the course of the study it was noted that the various types of masks intended 
to be used in compliance with this regulation differ in the facility with which they can be 
donned. For example, some masks can be placed on the face with one hand 50 that they are 
properly secured and seal'i!d. This is accomplisnl:!d by having retaining meanS already in 
place on the head. This feature permits the mask to be placed on the face with minimum 
delay and without disturbing headphones, glasses, or hats. Thus, the crew member can 
proceed with emergency procedures quickly and without dist.raction. Therefore, it is 
believed that if all crew members are provided with masks having these characteristics, 
safety would not be adversely affected by permitting the aircraft to be operated at flight 
altitudes up to 30,000 feet without requiring aile pilot at the controls to wear and use an 
oxygen mask. Therefore, the regulation is being relaxed to the extent that a pilot need not 
wear a mask at or belGw 30,000 feet if all flight crew ml'moers are equipped with ma..,ks 
having these characteristics. In order for any air carrier to take advantage of this relaxation, 
it will be necessary for existing masks to be reevaluated by a satisfactory demonstration of 
these characteristiCR to a representative of the Administrator. 

It should be em})hasized, however, that the Federal Aviation Agency will continue to 
study the need for and use of oxygen masks by flight crew members. If shown necessary 
by service experience, additional rule making action will be undertaken. 
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Since this amendment grants relief by extending the altitude above which masks shall be 
worn in complia.nce with a :tequirement of the Civil Air Regulations, the Administrator 
finds that notice and public procedure hereon are not necessary, and that this a.mendment 
may be made effective immediately. 

Amendment revised paragraph (c) of section 40.203-T. 

Amendment 40-26 

Frequency of Pilot Line Checks Adopted: April 27. 1960 
Effective: June 1. 1960 
Puhliehed: June 4. 1960 

(25 F.R. 3850) 

Section 4O.302(a) of the Civil Air Regula.tions presently requires in part tha.t a pilot shall satis
factorily accomplish a line check prior to serving as pilot in command and at least once 
each 12 months thereafter. This has normally been termed within the induatry 8.i! the 
annual oJ yearly line check for the pilot in command. 

By .. re~r dated February 9, 1960, the Air Transport Association of America, on behalf 
of its member air carriers, recommended that the time interval between line checks be 
specified in tbe same manner 8.i! Civil Air Regulations Amendments 40-19 a.nd 41-26, which 
elarified the time intervals between profiCiency checks. The ATA advises that such 8 

clarification will simplify recordkeeping and administration of the line check in the sa.me 
way that the proficiency cheek requirements have been simplified. 

The FAA has considered the foregoing recommendation a.nd believes that the require
ments with respect to the frequency of pilot line checks should be amended to provide the 
olarification requested and to make such requirements consistent with the frequency require
ments for pilot proficiency checks. 

Since this regulatory action imposes no additiona.l burden upon any person, notice and 
public procedure hereon are unnecessary, and it may be made effective on less than 30 
days' notice. 

Amendment revised section 40.302(a) by adding two Dew sentences after the first 
sentence. 

Amendment 40-27 

Installation of Flight Recorders on 
Turhine-Powered Airplanes 

Adopted: July 12, 1960 
Effective: Aug. 18, 1960 
Published: July 19,1960 

(25 F.R. 6826) 
The Federal Aviation Agency published a notice of proposed rule making in the Federal 

Register (25 F.R. 2734) stating that it had under consideration certain a.mendments to 
Parts 40, 41, and 42 of the Civil Air Regulations to require the installation and use of flight 
recorders on all large (more than 12,500 pounds maximum certificated takeoff weight) turbine
powered airpla.nes after September I, 1980. The proposa.l \Vas circula.ted to the aviatioll 
industry 8.i! Draft Release 60--6, dated March 28, 1960, and comments were requested on or 
before May 3, 1960. 

The Air Transport Association, on behalf of the scheduled air carriers, raised specific 
objections to the proposed effective date of September I, 1960. The airlines stated that 
the date prescribed could only be met by removing airplanes from service to complete the 
required installations. This, they affirmed, would impose unreasonable interruptioIll! of 
schedules and add undue burdens of additional expense. Further, it W8.i! sta.ted that Bome 
air carriers may desire to equip their airplanes with a more sophisticated type of recorder 
capable of recording additional parameters of information which would be of value to their 
operations and maintenance, as well as for incident and accident investigation purposes. 
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The currently required parameters are time, heading, airspeed, altitude and vertical 
acceleration. 

The FAA recognizes that flight recorders capable of recording additional operations and 
maintenance parameters would make available information which would be most useful for 
incident and accident investigation and for accident prevention purposes. Furthermore, 
it appears that such recorded information would be used by the air carriers in developing 
more efficient maintenance and operations procedures and in developing new methods of 
establishing maintenance schedules for engine, accessory, and component overhauls. 

Comments received from certain of the manufacturers of flight recorders indicated that 
the September 1, 1960 date would not provide them with a sufficient period of time to man
ufacture and deliver equipment ordered for installation on those turbine-powered airplanes 
now in operation which previously have not been required to be so equipped. In addition, 
certain manufacturers stated that more recently developed recorders capable of recording 
additional parameters can be supplied by late 1960, and early 1961, and confirmed that some 
air carriers had indicated a very definite interest in these newer types of recorders. 

After consideration of all the comments received and upon further investigation thereof, 
the Agency has concluded that a longer period of time should be authorized for compliance 
with this regulation as it applies to turbine-propeller powered airplanes. Turbojet airplanes, 
since they are certificated for operation above 25,000 feet, are currently required to be equip
ped with flight recorders. The FAA recognizes that difficulties may be encountered by the 
air carriers in accomplishing an orderly procurement and installation program and that a 
brief period of relief may be granted with respect to turbine-propeller powered airplanes 
without adversely affecting safety in air carrier operations. Accordingly, a compliance date 
of November 1, 1960, has been adopted in this final rule. Also, provision has been made in 
the regulation for the Director, Bureau of Flight Standards, to further extend the November 
1, 1960, date for any air carrier who, prior to September 1, 1960, submits to the FAA, in 
writing, a request for such an extension, together with substantiating data, which shows to 
the satisfaction of the Director: 

1. That the air carrier will be unable to comply with the November 1, 1960, date due to 
flight recorder procurement or installation problems and; 

2. The action the air carrier has undertaken to insure that a progressive installation of 
the required flight recorder equipment will be completed at tIle earliest practicable date fol
lowing November 1, 1960. In no event will the November 1, 1960, date be extended beyond 
May 1, 1961. This relaxation of the original proposal will provide the air carriers further 
opportunities to investigate the various types of recorders available and to proceed with the 
orderly procurement and installation of the required eqUipment at the earliest practicable time 
following the effect.ive date of this rule. 

It will be noted that neither the November 1, 1960, compliance date nor the provision 
for extension thereof applies to the large turbojet-powered airplanes or large nonturbine
powered airplanes certificated for operations above 25,000 feet altitude, since they are re
quired by currently effective regulations to be equipped with flight recorders. 

Certain air carriers requested that the Fairchild F-27 airplanes be specifically exempted 
from the requirements of this rule in view of the geographic ;lreas in which they 
are operated or in consideration of the varied local service or low altitude types of opera
tions in which they are engaged. The FAA, in its notice of proposed rule making, explained 
that it was proposing this regulation specifically to encompass all of the newer types of high
speed turbine-powered airplanes, whether certificated to operate above or below 25,000 feet, 
since they are frequently subjected to similar atmospheric forces. The F-27 is a modern 
turbine-powered transport type airplane and is capable of operating at high speeds. For 
these reasons, the Agency is convinced that all large turbine-powered airplanes should be 
equipped with flight recorders. Accordingly, the rules adopted herein make no exception 
for the F-27 airplane. 

This amendment also clarifies the Agency's intent to require continuous operation of 
the flight recorder from the instant the aircraft starts its takE'off roll until it has complet.~d 
its landing roll at an airport. Operation of the recorder iF not required during taxi opf'ration'; 
to or from the runway. 

Interested persons have been afforded an opportl1nity to psrticipate in the making of thi~ 
regulation and due consideration has been given to all relevant matter presented. 

Amendment revised section 40.208. 
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Amendment 40-28 

Oxygen Mask Requirements and Altitude 
Training for Flight CrewmembersA ssigned 
to Duty on Turbine-Powered Airplanes 
Operated above 25,000 feet 

Effective: March 3, 1961 
Adopted: Jan. 19, 1961 
Published: Feb. 3, 1961 

(26 F.R. 1055) 

The currently effective provisions of section 40.203-T(c) of Part 40 of the Civil Air 
Regulations require one pilot at the controls of a turbine-powered airplane to wear and 
use an oxygen mask when operating above 25,000 feet, and the remaining fligbt crewmem
bers to wear their masks in a position permitting immediate placing of the masks on their 
faces for use, properly secured and seuled. A proviso to the currently effective rule relieves 
the one pilot at the controls of the necessity of using a mask at or below 30,000 feet if all 
flight erewmembers are eqUipped with a "quick donning" type of oxygen mask which is 
demonstrated to be satisfactory to a representative of the Administrator. 

Civil Air Regulations Draft Release Xo. 00-15, dated August 24, 1960 (25 F.R. 8.181), 
proposed certain amendments to the requirements for the use of oxygen masks by flight 
crewmembers and certain altitude training requirements for flight crewmembers assigned 
to duty on turbine-powered airplanes operated above 25,000 feet. 

In Draft Release 60-15, it was proposed to retain that part of the currently effective 
rule requiring one pilot to wear and use an oxygen mask when operating above 25,000 
feet and all other flight crewmembers to wear their masks in a pOSition for ready use. 
However. it was proposed to amend the proviso to the current rule and increase the altitude 
above which one pilot must wear and use an oxygen mask from 30,000 feet to 35,000 feet, 
provided all flight crewmembers are equipped with a quick·donning type of oxygen mask.and 
are wearing the same in a ready position for use. It was proposed to classify an oxygen 
mask as a quick-donning type only if the mask 1s demonstrated to be one capable of being 
immediately placed on the face from the position being worn, and is shown to meet the fol
lowing criteria: (1) that the mask can be placed on the face for use, properly secured and 
sealed, with either hand; (2) that the action of donning the mask can be accomplished with
out disturbing glasses, headphones, or other equipment worn; and (3) that the action of 
donning the mask can be accomplished without distracting or delaying the flight crew· 
member from proceeding with his assigned emergency procedures. 

Industry comments unanimously supported the proposal to raise the present limitation 
of 30.000 feet to 35,000 feet as the altitude above which one pilot at the controls must wear 
and use an oxygen mask at all times. It was recommended, however, that the altitudes 
be specified in terms of "flight le.els," to accord with the terminology used in the air 
traffic rules of Part 60 for high altitude flights. This recommendation has been incorporated 
into the final rUle. 

The industry groups expressed opposition to the proposal to continue the requirement 
that above an altitude of 25,000 feet fiight crewmembers on flight deck duty must wear 
an oxygen mask at all times. Comment was also critical of the other criteria proposed 
with respect to the donning of oxygen masks, particularly that set forth in the proviso 
of the proposed rnle for the quiek-donning type of mask. 

In lieu of the donning criteria proposed, certain industry comment recommended, for 
several reasons, that the rule require only that oxygen masks be located in a ready position 
for placement on the face in a fully operative condition within a specific time limit, such 
as 5 seconds. Such a period of time is well within the period beyond which the lack 
of oxygen becomes a critical safety factor. 

In light of the comments received, we have reevaluated the requirement that oxygen 
masks must be worn. as well as the criteria proposed for claSSifying a mask as a quick
donning type. At the time the wearing of oxygen masks was originally prescribed, the 
use of turbine-powered airplanes in civil air transportation had just begun. Thus, the 
lack of preyious operating experience with such airplanes and the type of oxygen masks 
then available justified a most conservative approach to the reqUirements for oxygen 
masks. Since that time we have accumulated many thousands of bours of experIence in the 
operation of turbine-powered airplanes having pressurized cabins and the occurrence of 
stld.ien deeompressions has been infrequent. Furthermore, certain oxygen masks and their 
harnesses have so advanced in design that they can meet the standards prescribed for the 
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quick-donning concept. Upon consideration of these factors, we believe it is no longer 
necessary to require the oxygen mask to be worn on the person of flight crewmembers. 
However, above flight le;-el 250 we consider it necessary to require that the oxygen masks, 
when not being used. be kept at all times in Ii condition for ready use, and so located as 
to be within the immediate reach at all times of the fiight crewmembers while at their duty 
stations. 

This final rule 1.'"equires that, when operating a\}()ve night level 250, each night crew
member be provided with an oxygen mask so designed that it is capable of being rapidly 
placed on the face from its ready position, properly secured, sealed, and supplying oxygen 
upon demand. The mask must also be so designed that upon completion of the donning 
action it does not {'revent the flight crewmember from being able immediately to com
municate with other crewmembers over the airplane intercommunication system. If flight 
crewmembers are provided with oxygen masks which meet these standards, the regulntion 
requires one pilot at the controls of the airplane to wear and use an oxygen mask at all 
times while operating above :flight level 250. However, as stated in the proviso to the 
rule, if each flight erewme-mber on flight deck duty is provided with a quick-donning type of 
oxygen mask, the one pilot at the controls of the airplane need not wear and use an 
oxygen mask while at or below :flight level 350. 

Upon consideration of comments received, the criteria proposed for the quick-donning 
type of oxygen mask have been changed to specify a donning time of 5 seconds. The pro
posal to require a demonstration that the mask is capable of being donned without dis
turbing headphones has been deleted. However, the Agency considers it necessary to re
quire, as criteria for the quick-donning type of oxygen mask, a demonstration: (1) tbat the 
mask is capable of being placed on the face from its ready position, properly secured, sealed, 
and supplying oxygen upon demand with one hand and within 5 seconds; (2) that the 
donning of the mask can be accomplished without disturbing eye glasses and without delay
ing the flight cl'ewIDE'mber from proceeding with his assigned emergency duties; and (3) 
that upon completion of the donning action, the oxygen mask does llOt prevent the :flight 
crewmember from being able immediately to communicate with other crewmembers over 
the airplane intercommunication system. 

The Agency has concluded that if all flight crewmembers are provided with an Qxygen 
mask which qualifies as a quick-donning type of mask, they will be sufficiently equipped for 
protection against the dangers of hypoxia to justify not requiring one pilot at the controls 
to wear and use an oxygen mask while operating at or below fligbt level 350. Above that 
flight le\'el, however, the time element becomes more critical and in the interest of safety we 
consider it necessary to require one pilot at the controls to wear and use an oxygen mask at 
aU times. 

The Agency believes that the initial and recurrent instructional training given :flight 
crewmemoors should include actual training and practice in the donning of the oxygen 
mask_ If masks of the quick-donning type are proYided by the air carrier, it should require 
each :flight crewmember to demonstrate his ability to properly don the mask from its ready 
position, with one hand and within 5 seconds, and proceed with his emergency duties without 
delay_ Such training and practice are equally as important to personal safety as the 
quick-donning characteristics of the mask Which have been demonstrated by the air carrier. 

Presently. the maximum certificated ceiling for transport category airplanes nsed 
in air carrier operations is 42,000 feet. If higher ceilings are authorized in the future for 
airplanes used in air carrier operations, the Agency will undertake to evaluate the present 
rules in ligllt of such operations and, if necessary, prescribe additional oxygen equipment 
and operational procedures to insure the protection of aU occupants of the airplane. 

With regard to the proposal for pressure chamber indoctrination for each flight erew
member, after fully considering all comments received and all factors involved, we have 
concluded that such a requirement should not be adopted. We believe that the trainee 
experiencing hypoxia does not benefit from the experience as much as the persons who are 
objectively observing the occurrence; nor is he apt to recall what took place while under 
the effects of hypoxia. Flight crew members participating in the air carriers' approved 
training programs, which include films, lectures, and studies of all phas!l's of the subject 
of high-altitude operations, will be equally well indoctrinated with the dangers attendant 
upon hypoxia and the need for compliance with the techniques and emergency procedures 
inVOlved in the event of a rapid decompreSSion. 
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Therefore. in lieu of experiencing the actual low pressure chamber indoctrination, we 
are requiring all flight crewmembers, as a part of their approved emergency training, to 
receive initial and recurrent instrnction by means of lectures and films covering at least 
respiration. hypoxia. duration of consdousness at altitude when supplemental oxygen is 
not supplieQ, gas expansion, gas bubble formation, physical phenomena and incidents of de
compre!"Sion. and actual training and practice in the donning of the oxygen mask and op
eration of the oxygen equipment. 

In lieu of the required films, the air carrier may use any other equivalent means of 
visual prespntation wbich meE'ts with the approval of a representative of the Administrator. 
One such means would be participation by flight crewmembers in actually observing other 
people undergoing high-altitnde training in a low pressure chamber. 

The rule also provides that each llight crewmember, prior to each flight, shall person
ally preflight his oxygen equipment to insure that the oxygen mask is functioning, fitted 
prop€'rly. and connected to appropriate supply terminals, and that the oxygen supply and 
pressure i~ adf'quatf' for use. Additionally, the rule requires that whenever it is necessary 
for ODe pilot to le:n'e- his station at the controls wben operating ahove flight level 250, the 
remaining pilot shall don and use his oxygen mask until the other pilot has returned to 
his duty station. 

OXyge-D masks dassifieQ as q11ick-donning masks under the regulation in force prior 
to the e-ffecti .... e- date- of tbis amendmE'nt will be considered as satisfactorily meeting the 
require-Ole-Dts prescribed by tbis amendment for quick-donning masks without further 
demonstration. 

Interpgted per.<ons have been affordeQ an opportunity to partkipate in the making of 
this amendment and due consideration bas been given to all rele .... ant matter presented. 
The Air Line Pilots Association (ALPA) requesteQ that an industry-wide meeting be 
s('heduled to re,'iew tbe subject of oxygen masks if the amendment adopted herein sub
stantially differs from th€' Intl?'nt of the proposals recommended by ALPA. PriOr to pub
lication of Draft Release 60-15. a conference was held by the Agency at which the ALPA 
and other representatives of the industry were afforded an opportunity to express their 
.... iews and recommendation ... for the development of rules governing oxygen masks and their 
use. These views and recommendations were thoroughly considered in tbe preparation of 
proposals contained in Draft Releasl?' 60-15. In ad<lition, interl?'sted persons also have been 
given an opportunity to submit writtl'n comments in response to Draft Release 60-15, 
All of thE' Yi€'ws and recommendations submitted in the confl?'rence and in rl?'sponse to the 
draft relE'asl?' ha,'E' been carE'fully considereQ and evalUated in the preparation of this final 
rulE'. :\Ioreoover. as a rCl'<ult of this e"nluation, many of these recommendations han· been 
incorporated in thE' final role. Accordingly. I find that additional rule making proceedings, 
as reqlll'"t~ by the ALPA, are unnecessary for informE'd administrative action; and that 
this ampndrnent should be adopted without further delay. 

Amendment revised paragraph (c) of section 40.203-T and added a new paragraph 
(c) to section 40.286 

Amendment 40-29 

IFR Landing Minimums for Pilots 
With Less Than 100 Hours as 

Pilot in Command in a Partic
ular Type of Airplane 

Adopted: 
Effective: 
Published: 

Apr. 17, 1961 
May 23,1961 
Apr. 22, 1961 
(26 F.R. 3460) 

The- Fe-de-ral ,\ ..... Iation Age-n('y puhlishe-d as a DotiC€' of proposed rule- making (2;, F.R. 
3..;;4, and dr('ulatpd as Ci,il Air Regulations Draft Release ~o. 00-7 on April 18, 1000. a 
proposal to ame-nd Parts 40. 41. and 42 of the Ch'n Air Rpgulatinns to re-qulre that higher 
landing: minimums bE' made appliC'able to all pilots in command who have not served 100 
hour" a~ lJilot in ('otnllIand in air carrier operatioIl~ in a parti('ular type of airplanE'. 

:;;tandard o~rating limitations. presently contained in the operations speeilkations of 
all air carriers subject to Part 40. require that ce-i1ing and visihility minimums for IFR 
landings be in('reas£'d by 100 feet ceiling and lh mile \'isibility for those pilots who have 
not s£'rYed 100 hours as pilot in ('Ommand in air carrier operations in a partieular type of 
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airplanE'. As this requirement is applicable to all scheduled interstate air carriers and 
commercial operators subject to Part 40 of the Civil Air ReguJations, it is appropriate that 
it be included in the Civil Air ReguJations rather than in the air carriers' operations 
specifications. 

These limitations, which are presently contained in the operations specifications, per
mit Ii pilot in command to operate at the lower IFR landing minimums prior to obtaining 
the required 100 hours experience if a company ('heck pilot {'ertifies that he is qnalified to 
do so. Investigation of the practic>e aIUong air carriers has revealed wide variations in 
making the determination that a pilot is qualified for the lower landing minimums prior 
to his attaining 100 hours as pilot in command in a particular type of airplane. This has 
resulted in pilots being certified to operate at the lower landing minimums after having 
attained, in some instances, only a small fraction of the required 100 hours. 

While the air carriers, in commenting on Draft Release 60-7, expressed their belief 
that the limitations presently contained in thE' operations specifications are basieally sound, 
the majority of all comments received ill response to the draft release indicated concur
rence with adoption of 11 regulation requiring higher IFR landing minimums for pilots 
who have not acquired a specified amount of experience as pilot in command in a particular 
type of airplane in air carrier operations. In addition, the majurity of comment suggested 
that in no case should this requirement be subject to reduction at the discretion of a 
company check pilot. 

There were also suggestions made that certain other factors, such as the pilot's previ
ous experience, his overall proficiency, his kuowledge of the particular airport, and the 
number of approaches and landings made in the new type of airplane, should be recognized 
and SUbstituted for a portion of the required 100 hours. While these suggestions have 
merit, it is believed that the factors to be considered could become so numer(lUS, and diffi· 
cult to assess in terms of an equivalent number of flight hours, as to diminish the effective
ness of the rule. 

The safe execution of an iIl.'3trument approach to the lowest minimums requires the 
highest degree of pilot familiarity with the airplane, its controls, instruments, and perform
ance characteristics. One hundred hours of experience in a new type of airplane as pilot 
in command in air carrier or commercial operations is necessary in order to achieve this 
degree of familiarity so essential to safe operations at the lowest landing minimums. 

The Federal Aviation Agency therefore believes that, in the interest of safety. all 
pilots in command should nse IFR landing ceiling and visibility weather minimums 100 
feet higber and V~ mile greater than regularly approved minimums, until they have ob
tained 100 hours of air carrier or commE'rdal operator pilot in command experience in a 
particular type of airplane. 

Interested persons have been afforded an opportunity to participate in the making of 
this regulation, and due consideration has been given to all relevant matters presented. 

Amendment added new paragraph (e) to section 40.406. 

Amendment 40-30 

Landing Flare Requirements Adopted: Sept. 15, 1961 
Effective: Sept. 21, 1961 
Published: Sept. 21, 1961 

(26 F.R. 8881) 

Section 40.200(d) of tbe Civil Air Regulations requires that each airplane used at 
!light for extended oyerwater ollerations be equipped with landing flareR. 

In H):>S, a requirement for the carriage of fiares in night operations over land was 
(jpieted from Part 40 by Anwndment 4{)--lO (23 F.R. 292). This requirement was deleted 
because there had been very little use of flare;; from W .. H to W58, and the records revealed 
numerous instanees of flares being inad'-ertently di,,(·harged on the ground or in the air, 
cauRing damage to the airI1lane, other airplallPs. ramps, Hnd hangars. Instance~ were also 
reportetl of flares contributing to the intensit.y of a fire following a crash. The Cidl 
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Aeronautics Board, after consideration of all the facts involved, conduded that equipping 
an airplane with flares should not be a mandatory safety requirement for operations con
ducted over land at night. 

The militsty transport ser,ices discontinued the use of flares in their passenger trans
port operations se.eral years ago for reasons in.oIving cost, maintenance, the hazard of 
carTying fiares, and their questionable ,alue under emergency conditions. 

Recently, the Federal Aviation Agency recei'l"ed several requests from air carriers 
for relief from the fiare requirement for o'l"erwater operations at night. In view of those 
requests, the Agency has earefully re'\"iewed the subject of flare requirements. Considera
tion has been gi,en to all of the data ayaiIable to the Board in 1955 when it deleted the 
requirement for the carriage of flares in night operations over land. In addition. the 
Ageney bas weigbed the probability of ha,ing to dit('h an airplane as opposed to diverting 
to a land area, in view of such factors as impro,ed airplane performance, reliability, 
operating range. and the de~elopment of more accurate and dependable commnnication 
aids, In tbis ('onneetion. WE' ('onsider It significant that to our knowledge no multiengine 
air carrier airplane has been im'ol~ed in the dropping of flares during the past 14 years. 
}o'inally. it should be pointed out that the Air Transport Ass(}('iation and the Air Line 
Pilots Association ha\'e reeently advised the Agency that they favor deletion of the require
ment for flares in night o,erwater operations. 

Cpon consideration of the foregoing. tbe Agen(,y bas concluded that :flares for 
passenger-carrying airplanes should not be required as mandatory safety eqnipment for 
air calTier overwatE'r operations conducted at night. Deletion of the tiare reqnirement 
will Dot preelude the carriage of liares by an air carrier who may desire to continue carry
ing them as optional equipment. 

Sin('e this amendment reliaYes a restriction and imposes no additional burden on any 
!lerson. I find that notice and pnblic procedure bereon are unnecessary, and it may be made 
effective on less than 30 days' notice. 

Amendment deleted paragraph (d) of section 40.200. 

Amendment 40-31 

Boarding of Air Carrier Aircraft by 
Persons Appearing Intoxicated 

Adopted: Oct. 17, 1961 
Effective: Nov. 21, 1961 
Published: Oct. 21, 1961 

(26 F.R. 9905) 

A notice of proposed rule making was published in the Federal Register August 10, 
1961 (26 F.R. 7223) and cirenlated to the industry as Draft Release 61-16 dated August 4. 
1961. which proposed to amend Parts 40, 41, and 42 of tbe Ci"i! Air RegulatloIlS to 
n} place on the air carrier the responsibility of not permitting any person to board 
ita aircraft if such person appears to be intOXicated, and (2) require that the all' carrier 
notify tbe Administrator of incidents involving violations of this section, or any disturbance 
eaused by intoxicated persons while boarding or aboard its aircraft. 

Many comments were received from interested parties and consideration has been 
given to aU relevant matter presented, Generally speAking. the comments were unani· 
mously in fa,or of l!'ngth!'ning tbe proposed 24-hour reporting period contained in para
graph (d), Otber comments fa.ored limiting the reporting of violations of paragraph (a) 
to only those incid!'nts in which the pas,.c;enger refuses to comply with its provisions. 
A few comments suggested that the proposed amendments were altogether unnecessary. 

In proposing these amendments. th!' Ag!'ncy considered several recent incidents where 
intoxicated persons wer!' permitt!'d to board air carrier aircraft and, due to their con
dition, subsequently created disturbnnees, and even threatened to do bodily harm to erew
members and oth!'r persons aboard the aircraft. The drinking regnlations adopted in 
:\lar{'h. 1960. !'ffe'eti,!'ly control the eonsnmption and serving of alcoholic beverages to 
persons aboard air carrier aircraft, but do not pro,lde for situations such as are con
sidered here. 
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Section 43.45 of the Chon Air Regnlations cnrrently prOl'ides that a pilot shall not 
permit any person to be carried in the aircraft who is obviously under tbe influence of 
intoxicating liquor. This provision has also served its purpose well. However, when ap
plied to air carrier operations. this regulation bas not been entirely effective to prevent 
i'nddents such as those which recently ha\'e taken place. Placing the responsibility on 
the pilot is not satisfactory in the case of air carrier operations since, under most condi
tions. the pilot is not pi'esent to obsene the appearanee and conduct of passengers as they 
board the aircraft, but is engaged elsewhere in essential duties regarding the fiight. 

The primary responsibility for preventing intoxieated persons from boarding air 
carrier aircraft must be placed on those who haVE! an adequate opportunity to prevent 
the oe('urrenee. The :tlr rarrier has both ground personnel and cabin attendants who 
are in a position to detect those persons who appear to be intoxicated and to refUSE! 
such ver>lons permission to board the aircraft. The proposed amendments to Parts 4{), 
41, and 42 of the Civil Air Regulations pla{'e on the carrier the responsibility of not 
permitting finy person to board its aircraft if such person appears to be intoxicated. 
Some air earriers have developed their own procedures and instructions to appropriate 
personnel in recognition of a responsibility in this area. This regulation underlines tbat 
responsibility and requires all carriers to take steps more appropriate to existing con
ditions. In particular it will prenmt exclusiye reliance on the pilot as the carrier's sole 
agent for this purpose. Section 48.45 is not oeing amended because it Is always the respon
sibility of the pilot in command to refuse permission for the carriage of any person 
who is under the influenee of intoxirating liquor regardless of the action taken by other 
airline employees if presence of sl1('h person is known to him. 

Comments received in regard to the 24-hour repol'ting period point out that due to 
crt!w rotations. weekends and period", when the air carriers' general offi{'ei:! Ilre closed. 
coupled with the lIlinlmum tillle required to proress these reports. such a short period 
would place 11 sedoua burden on the carriers. After consideration of these circum
stances, it has been decided to lengthen the reporting period to 5 days. It is felt that this 
allows sufficient period in which to gather the infonnation ann mal,e the necessary report. 

In response to comments other ("hanges ba"\'e been made in paragraph (d). One 
comment received from an air carrIer pOints out that the rule liS proposed requires the 
making of a report even where a passenger who was unaware of the restrietion imposed 
by paragraph (a) complies with it upon request. It has been determined that what
ever advantages might be derived by requiring such reports would be outweighed by 
the embarrassment and possible adverse publicity to the carrier and passenger con
cerned. Consequently, the paragraph has been revised to require that only those viola
tions of paragraph (a) ",bieh perSist after the passenger has been informed of it;; 
prOvision must be reported. Also. the phrase "under the inflUence of alcoholic bev
erage" has been cbanged to "appears to be intoxicated". The purpose of this cbange 
is to bring the language in paragraph (d) into conformity with that presently found in 
paragraphs (b) and (c). 

In addition to the changes made in response to comments, the Agency has made 
another change in paragraph (d). The proposed rule required a report of disturbances 
while boarding an air carrier aircraft. t:pon further consideration there does not appear 
any necessity for requiring II report under these circUUlstances. If the person is not 
permitted to board the aircraft there has been no safety threat involved and no necessity 
for a report of the incident to the Federal Government. 

Amendment added new paragraphs (c) and (d) to section 40.371. 
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Carriage of Cargo in Passenger 
Compartments 

ADDENDUM 

Amendment 40-32 

Adopted: November 27, 1961 
Effective: January 2, 1962 
Published: December 1, 1961 

(26 F.R. 11354) 

NOTE: The effective date of this amendment was postponed to January 20, 
1962, by Amendment 40-33, adopted December 28, 1961. On January 19, 
1962, Amendment 40-32 was rescinded by Amendment 40-34, The pre· 
amble of Amendment 40-32 is being retained as it contains the basic back
gTound leading to the promulgation of rules concerning the carriage of cargo 
in passenger compartments. 

The eurrently effeetive provisions of section 4O,lr .. ~ of thE" Civil Air Regulatiom; govE"rn 
thE" carriage of eargo in thE" pa8~nger compartment of an Ilir earri",r ainllane, This SE"e' 
tion prondes. in part. that <'llrgo shall not be ("Ill"ried aft of s(':ltE'!l [Ja~se!lger", The intent 
of this pro.ision was to safeguard passengers from any 1lOssihlE' injury which eould be 
<'lluSE'd by the shifting forward of cargo in the event the airplane was im'oln'd in a 
survivable crash invoh;ng high d('('E'lerarinn forces, The I'r!'sent rule, howe ... er, do€'S not 
rE"eOgnize that thi,:: d€'Sired safeguard ('ouid be fiC(:(J1111}1i~hed e:;ufilly well by tht' incorpora
tion of suitable methods of <'llrgo stowage dp"igned to 11I'PW'llt th!' !'!hlfting of cargo in 
accidents of this nature. 

As a result of a requ€'St froUl the air ('3rTi!'r indu.~tn' to !lI~rlllit th(' earriage of cargo 
in the passenger compartment in cargo bins speeifically designed for this purpose, the 
Federal A.iation AgE'ney issued a nntiee of lu'o!){r,.;ed ntl£' mnking whi('h Wll" published 
in the Federal Register (24 F,R. 83(2) and eir<'ulut{'(l a~ Chon All' Regulations Dr.lft Re
lease Xo. 59-1:; dated Oetober 6, 1959, and titled "Cnrringli' of Cargo in Passenger Com
partments," This notice pr()posed to amend Parts 40, 41. nnd 42 of the Ci.il Air 
Regulations to authorize the <'llrriage of cnrg() in the lJassenger COUlpurtlnent without re
gard to its location with respect to seated passengers, provided: 

(a) The cargo is carried ill appro\'ed bill~ whi<'h Ilieet the strength find other 
safety provisl.ons IlPpli<'llble to cargo and passE'nger ('ompartlllellts Jlres('ribPti in Part 4h 
or other airworthiness part under which the airplane i!< t~'lle certifi<'llted, and 

(b) The combined weight of the ('Ilrgu and the I\))pr<l\'ed bin or cOlllpartment does 
not exceed 8S pereent of tbe load used in detenllining the deSign ('onditions for the struc
ture (bin) invo\.ed. 

It was also proposed in Draft Release ;:;9--1::» to eontlnue the authoriZAtion to carry 
<'llrgo fOnl'ard of seated l!assengers in the pa~senger <'ollll'flMllIent under pra('tk-aUy the 
same provisions as are presently in effect. Howevt>r, one additional requirement was 
proposed to be inrorporated into the ('urrent pro\'jsion, This r{'(luirement was that cargo 
not carried in approved containers or compartments must be secured by tiedowns pos
sessing sufficient strength to eliminate the possibility of shifting under emergency landing 
conditions, 

The comments re<:eived in response to the draft r('Iease wer(' for the most part favor
able and they refiE'<'ted endorsement of the prineiple" of the proposal. How!"ver, definite 
opposition was expressed ill the comments with regard to the requirement that tiedowns 
for <'llrgo not <'llrrled in approved bins or L"ompartlUE'nt.> shull PO"''IE''S'' suffi('jent strength 
to withstand the inertia forces of an elllergeney landing {"ondition, It was (.'ontended 
that to modify tbe existing rlli('s by the addition or this requirement would llrevent an 
operational praetil-"e whieb has been utilized for il number of years without adversely 
aifE"eting saf('ty. Therefore. in .iew of these romments. and since it was not the intent of 
the proposal to materiaUy change the existing rute but only to pro\ide additional lueans 
of safely <'llrrying <'llrgo in thE' passenger ('ompartment, the final rule does not ('ontain 
this requIrement, 

It will be noted that tbe final rule sets forth spt>('itk minimUIll requirements whlcb a 
eargo hin must rnee-t to be "approved" by a rellreSE'lItative of the Adlllinl!,trator, Draft 
Release 59-15 contained noUee of the Federal Aviation Agen<'y's inten,;i()11 to require the 
use of "appro.ed" <'llrgo bins bnt did not spedfy the exact requil'ements for the "ap
proval." The substance of the proposed rule 011 cargo bin specifications provided that 
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the cargo bin would be required to mret the l'ltrength and other !<ilfE'ty "r()\'i~ions of Pa rt 
4b or other appropriate part nnder whieh the nir}llane is type f:('rtitlef(te;l. nll{l that the 
bin would be c(JDsillered as an item of mas,; for inertia ion'e cOlIJputa tion". Aft€'r further 
study of tbese pro"l'isions it has been detennined thot the incurporation lilt" the rule of 
specific minimum requirements for ('argo billS would provide guidalll'e tn thE" indnstry 
and eliminate the need for additional directivt>s by the r'ederul A\'iation Agf'll('Y on this 
subject. Accordingly', the final rulf' spedfif'S the minimum relluir€'Ulents whkh sueh Cargo 
bins must meet. 

It will also be noted that this amendment deletes sedion 40.1;;3-1. since the material 
covert'd by that section is I'ithl'r incorporated ill section 40.1a3, or is no longer applieable. 

Interested persons bavl' been afforded an opportunity to participate in the making 
of this regulation (24 F.R. 83(2), and due consideration has heen giw'll 10 all relevant 
matter presented. 

Amendment revised section 40.153 and deleted section 40.153-1. 

Carriage of Cargo in Passenger 
Compartments 

Amendment 40-33 

Adopted: December 28, 1961 
Effective: January 2, 1962 
Published: December 30, 1961 

(26 F.R. 12762) 

On November 27, 1961, the Federal Aviation Agf'ncy issned Amendment 40-32 to Part 40 
of the Civil Air Regulations (26 F,R. 1l:~54), to become effe('tiYe on January 2, 1962. 

Subsequent to the issuance of this anlf'lldment. certain air carriers requested reconsid· 
eration of those provisions of Ihl' amendllll'nt restricting the height of the cargo bins which 
may be approved for the carriage of ('argo in the passenger compartments. A preliminary 
ree'l"aluation of this request indicatf's that the height I'astriction may he relaxed or elimi· 
nated witbout adversely affecting safety. A()('ordingly, in order to provide >'uffieient time 
for the completion of this reevaluation and to make- other required darifying ('hanges, tbe 
effective date of Amendment 40--32 is being postponed from January 2, 1962, until January 20, 
1962. 

In view of tbe foregoing, I :tind that notice and public procedure hereon are impractica· 
ble, and good cause exists for making this amendment effecti;-e on less than SO days' noti<'e. 

Amendment postponed the effective date of Amendment 40-32 from January 2, 1962, 
until January 20, 1962. 

Carriage of Cargo in Passenger 
Compartments 

Amendment 40-34 

Adopted: 
Effective: 
Puhlished: 

January 19, 1962 
January 20, 1962 
January 23, 1962 
(27 F.R. 649) 

Section .ro.153 of Part .ro was revised by Civil Air Regulations Amendment 4(}...32 (26 
F.R. 11354) issued November 27, 1961, to become effeetive January 2, 1962. This section 
provides a means by which cargo may be safely carried in the passenger compartment of 
an air carrier airplane. 

Subsequent to the issuance of Amendment 40-82, certain air carriers requested recon
sideration of section 40,153 (a) (3) of that amendment which spPCified that approved cargo 
bins installed aft of passengers shall not be higher than the height of the passenger seats 
on the airplane. In addition, comments were received with regard to paragraphs (a) (1) 
and (a) (4) which indicated a need for Ii clarification of the strength requirements whicb 
a cargo bin and its attachments must meet for approval. 
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Tbe eliectil"e date of Amendment 40-32 was postponed from January 2, 1962, to 
January 20.1962. by Amendment 40-33 (26 F.R.12762). This postponement of the effecti1;"e 
date was neee;,sary to prol"ide sufficient time for n complete ree,nluation of the pro,isions 
of section -W.153 (a) (3) and to make other clarifying changes. 

As a result of this ree1;"aluation it has been concluded that, regardless of its beight, a 
properly loaded eargo bin which has been construeted and installed in the airplane to 
meet specific str('ngtb requirements "ill not adyersely affect safety if it does not obscure 
any passenger's 1;"iew of the "seat belt" or "no smoking" sign. Thert>fore. this amendment 
eliminates the height restriction for cargo bins and in lieu thereof adds proYisions which 
(1) require proper distribution of tbe weigbt of the cargo within the bin, (2) prohibit 
use of bini< whkh exC'€'ed the structural load limitation on eomponents of the airplane, and 
(3) prohibit installing the bin in a location which will obscure any passenger's View of the 
"seat belt" or "no smoking" sign. unless an auxiliary sign, or some otber appro\'ed means 
for notification of the passenger is pro,lded-. 

The prol"isiom: of paragraphs (a) (1) and (a) (4) of tbis amendment specify thE' 
strength which a car~o bin and its atta('bments must meet for appro1;"al. It was intended. 
in A.lllendme-nt 40-32. tbat this strength be such that in the e\'ent the airplane was in,olved 
in a survi .... able crasb inl"oh·ing high deceleration forces, the cargo bin would not shift 
forward or be dislodged and injurp the passengers. To pro,ide this safegnard, the 
stf€'ngth of rhe bin and it" atta{'blllPnts 1lIUf.:t be able to withstand at least the load 
factors and emer!!en('y landing conditions appJieable to the passpnge-r seats installed 
on the airplane. Thp rombined weight of the ('argo bin and its rontent;;; must be used to 
detel"lllinp this strength. Howe,er, in "iew of the comments reeeived, it appears that the 
wording of paragrapbs (a) (1 \ and (a) (4) of Amendment 40-32 did not make this 
strength requirement completely clear. Accordingly. this amendment rewords these para
graphs to i<{l('Cifr more clearly the strengtb requirements wbich a cargo hin and its 
attachments must meet for appro .... al. 

In addition to the aforementioned changes, other editorial ehanges were made in 
this amendment for the purpose of clarification. 

Since this amendment relaxes the height requirement of a previous rule wbich becomes 
effective January 20, 1962, and impOses no additional burden on any person, I find tbat 
notice and pnhli<' procedure hereon are impractieal and unnecessary, and good cause 
exists for making this amendment effective on less than 30 days' notice. 

Amendment rescinded Amendment 40-32, revised section 40,153, and deleted 
section 40.153-1. 

Amendment 40-35 

Mechanical Reliability Reports Adopted: February 6. 1962 
Effective: March 12, 1962 
Published: February 10, 1962 

(27 F.R. 1242) 

The Federal A,iation Agency published as a notice of proposed rule making (26 F.R. 
1410) and elreulated as Ci<il Air Regulations Draft Release ;::';0. 61-2 dated February 8, 
1961, a proposal to amend Parts 40. 41, 42, and 46 of the Ci,'U Air Regulations to establish 
require-ments for the repOrting of speeific types of malfunctions failures. and defects occur
ring to airplanes. 

With the adoption of tbis amendment, it should be noted that the title, Daily 
Mechal..tical Report (DMR), is cbanged and will hereafter be known as the Mechanical 
Reliability Report (lIRR). Tbe Federal A,'iation Agency believes the name to be appro
priate in that it is more deseriptil"e of tbe eoneept of the report. 

The enrrentl;, effectil'e pro,isions of Part -W require operators to submit daily a 
repOrt known as a daily mechanical report (DMR) which contains information concerning 
each failure, malfunctioning, or other defect, regardless of wbere detected, which may 
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reasonably be expected by the air carrier to cause a serious hazard in the operatIon of an 
airplane. 

The lack of specific reporting requirements and the fact that each air carrier reported 
only those items which, in the opinion of the air carrier, constitute a hazard, heretofore 
resulted in inadequate and nonuniform reporting. Various attempts were made to cor
rect these inadequacies, such as joint industry-government meetings and the use of a 
trial reporting guide for a six-month period. Some improvement in reporting was ac
complished; however, satisfactory reporting was not achieved. In accordance with the 
proposal contained in Draft Release 61-2, this amendment specifies certain airplane 
and airplane component failures, malfunctions, or defects which must be reported by 
air carriers in mechanlcal reliability reports. In addition, an air carrier is required 
to report. other airplane and airplane component fanures, malfunctions, or defects, even 
though they are not specified in the rule, when the air carrier is of the opinion that they 
may seriously endanger the safe operation of its airplanes. 

In Draft Release 61-2 it was proposed to require air carriers to report engine 
shutdowns during flight necessitated or caused by airplane component failure, malfunction, 
or defect. Although tIle Agency evaluates the significance of every engine shutdown, 
regardless of cause or effect, it has been determined that it is presently not necessary 
to require all engine shutdOWns to be included in mechanical reliability reports. Accord· 
ingly, in this amendment, the proposed rule has been changed to require mandatory 
reporting of engine shutdowns only when they involve engine flameout, foreign object 
ingestion or icing, external damage to the engine or airplane structure, or when more 
than one engine is shutdown during flight. Paragraph (b) (17) of section 40.508 has been 
worded to make it clear that action taken to sbutdown an engine in flight need not be 
reported as an emergency action under the requirements of that prOvision. 

Draft Release 61-2 contained a proposal to require reports of failures of the landing 
gear to extend or retract properly during flight. To avoid any misunderstanding of our 
intention- that landing-gear doors be ine1uded in this reporting requirement, this final rule 
expressly provides for reporting the {}Ccurrence of a failure, malfunction, or defect which 
involves the extension or retraetion of tbe landing gear, or the opening or closing of the 
landing-gear doors during flight. 

Also, it will be noted that paragraph (b) (15) of section 40.508 has been changed 
from the original proposal so that failures, malfunctions, or defects in airplane structures 
are required to be reported only if a major repair is necessary_ 

Many failures, malfunctions, or defects are required to be included in the mechanical 
reliability report only if they occur dUring "flight." A note has been added to the rule 
to explain that in complying with the reporting requirements of section 40.508 an airplane 
is to be considered in "flight" from the moment it leaves the surface of the earth on 
takeoff until it touches down at a place of landing. 

Attention is directed to the fact that Draft Release 61-2 proposed 18 specific reporting 
items While this amendment contains 17 reportable items. This increase in the number 
of items is the result of rewording and expanding the previous items to facilitate adminis· 
I:r:ative handlIng of the reports within the Agency with automatic (lata processing 
eqUipment. 

Another change has been made in this amendment which differs from the original 
proposal. This change provides that the report shall cover a 24-hour period beginning at 
0900 hours local time eaeh day and is to be submitted by 0900 hours of the following day 
rather than the midnight to midnight report period proposed. In this respect, local 
time is considered to be the time at each air carrier's main maintenance base. This 
revision does not alter tlle 24-hour interval made in the proposal, but is incorporated 
so that the reports can be handled more expeditiously by the Agency under its new 
automatlc data processing system for evaluating individual reports and for distributing 
mechanical reliability report summaries. 

Each air carrier is presently required by paragraph (a) of section 40.509 (Mecbanical 
interruption summary report) to regularly file a summary report of "All interrup.tions 
to a scheduled flight, unscheduled changes of airplanes en route, and unscheduled stops 
Ilnd diversions from route which result from known or suspected mechauical difficulties 
or malfunctions," In response to comment recei'fed, paragraph (a) of section 40.509 is 
being amended to avoid dUplicate reporting under paragraph (a) of those malfUDctions 
(lr mechanical diffieulties required to be reported under section 40.508. 
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The Federal Artation Agency believes that repol'ts of the failures, malfunctions, and 
defects required under this amendment, plus additional reports received from the air 
carriers regarding other occurrences of failures, malfunctions, and defects they consider 
hazardous, will prortde complete, accurate. and uniform reporting, Safety will be 
served better by this amended reporting procedure as the Agency will be able to disseminate 
tAl industry improved reports of hazardous conditions pertaining to airplane systems, 
components, and equipment. In addition, through analysis of information de"eloped from 
reports received, the Agency wiU be able to deteet deteriorating conditions in airplane 
systems. components, and equipment, and issue Airworthiness Directives and Alert 
Notices before such conditions reach hazardous proportions. 

Interested persous have been afforded an opportunity to participate in the making 
of this amendment and due coILSideration has been given to all relevant matter presented. 

Amendment revised section 40.508 and paragraph (a) of section 40.509. 

Amendment 40-36 

Illumination of Passenger Emergency 
Exit Markings 

Adopted: February 12, 1962 
Effective: March 20, 1962 
Published: February 16, 1962 

(27 F.R. 1452) 
The Federal Artation Agency published as a notice of proposE'd rule making (26 F.R. 

9241) and circulated as CiVil Air Regulations Draft Release :\'0. 61-20 dated September 21, 
1961, Ii proposal to amend Parts 40, 41. 42. and 46 of the Oirtl Air Regulations to require 
the illumination of passenger emergency exit markings during all takeoffs and landings, 
day and nlght. 

In proposing these amendments. the Agency considered several recent accidents and 
incidents where illumination of the emergency exits during daylight hours may have 
resulted in a more effective evacuation of the passengers and . crew. The Civil Air Reg. 
ulations as originally adopted did not require daytime use of the emergency exit lighting 
system. It is now considered that this additional lighting during daylight bours is neces
sary to provide maximum safety where the evacuation of large numbers of passengers is 
concerned. 

Interested persons ha.e been afforded an opportunity tAl participate in the making of 
this regulation and dne con.sideration bas been given to all relevant matter presented. 
In general, all comments received from interested persons as Ii result of the Agency's 
notice of proposed rule making were favorable to the proposal. 

Amendment revised subparagraph (2) of section 40.173 (f) . 

Amendment 40-37 

Extension of Period Allowed for 
Compliance with the Recurrent 
Training Requirements of Air 
Carrier Training Programs 

Adopted: July 30, 1962 
EfIective: Aug. 3, 1962 
Published: Aug. 3, 1962 

(27 F.R. 7673) 

Paragraph (b) of section 40.289, Recurrent training. requires that each air carrier 
shall, at intervals established as part of the training program, but not to exceed 12 m<>nths, 
check the competence of each crewmember and dispatcher with respect to proredures, 
techniqUes, and information essential to the satisfactory performance of his duties. 

The Federal Atiation Agency has received l'ec-ommendations thlil& the time interval 
between competenre checks of cre~'lliembers and dispatchers be specified in the same man
ner as in section 40.302, which permits pilot line and proficiency checks to be given in 
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the month before or foll()wing the month in which they are due. Such flexibility will 
simplify record keeping and administratio-n of the crewmember and dispatcher competence 
check requirements of seetion 40.289 (b) ill the same way that the pilot line and proficiency 
Check requirements have been simplified. 

The FAA has considered the foregoing I"ec()mmendations and believes that the require
ments with respect to the frequency ()f crewmerober and dispatcher competence checks 
should be amended to provide the fIexihility recommended. 

Civil Air Regulations Draft Rele-ase N(). 61-7. dated April 14, 196'1, subject "Qualifica
tion and Training Requirements for Pilots Other Than Pilots in Command," proposed, 
among other matters, to amend Parts 40, 41, and 42 to permit the competence checks of 
erev>-members and dispatchers to be given at any time during the month preceding or follow
ing the month in which they become due. 

No adverse comments were received with respect to this particUlar portion of Draft 
Release 61-7. Accordingly, since it will permit more efficient administration of air carrier 
training programs and will not adversely affect safety of the carriers' operations, it is 
being adopb:;d a.t this time separately from the other propooals which were included in the 
draft release. The phrase "not to eJ'ceed 12 months" contained in the present regulatioWl 
and in Draft Release 61-7 bas been changed to "each 12 months" t() make the wording 
consistent with that of revised Part 41 (27 F.R. 1977), which was circulated as Draft 
Release 60-19 (26 F.R. 12009) prior to its adoption. The remaining proposals and the 
comments received thereon are being evaluated by the Agency in conjunction with com
ments received in response to Draft Release 61-17, "Use of All'craft Simulators for Pl100t 
Training and Proficiency Checks," and Draft Release 62-9, "Appl."Oval of Air Carrier Train
ing Progra.w.s." 

Interested persons have been afforded an opportunity to participate in the making of 
this regulation (26 F.R. 3488), and due consideration has been given to all relevant matter 
presented.. Since this regulatory action imposes no additional burden on any person, it 
may be made effective on less than 30 days' notice. 

Amendment revised paragraph (b) of section 40.289. 

(Rev. 9/15/62) 
R u.s, GOVE:RNMENT PRINTING OFr:IC£: HH53 C-$768'J 

P-39 


